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INTRODUCTION. 


Tue application of electricity to coal-mining machinery 
in this country has made great strides during the last few 
years. Its adoption in our mines came considerably 
later than was the case either on the Continent or in 
America; but since the start the progress has been fast. 
The numbers of collieries in Great Britain which are now 
making use of electricity is large. Practically the only 
direction in which this form of power is not employed 
extensively is in winding and main vertilation. Possibly 
this may come in time, but at present there are but few 


by its aid considerable saving in production is obtained. | 
There are drawbacks, without doubt, to its use, but these | 


are as nothing when compared to the advantages to be 
looked for. 
of the Departmental Committee which has been consider- 
ing the use of electricity in mines, and whose report has 
recently been issued. One sentence of thisreport we may 
quote :—‘t When, therefore, we reflect upon the mitigation 
of severe and exhausting labour, and the far greater 
efficiency that the use of electricity is likely to produce, 
and which ought to result in benefit to the miner, the 
consumer, and the coalowner alike, we have no hesitation 


Such is evidently the opinion of the members | 





mutators, or fauity mains: From a number of most 
interesting experiments, carried out by Mr. Wm. Charles 
Mountain—of Messrs Ernest Scott and Mountain, 
Limited, of Newcastle—on behalf of the Departmental 


| Committee, with electric motors running in explosive 


mixtures, it appeared that even with an open-type motor 
sparking badly the mixture had to reach the strength of 
10 to 1 before explosion took place. A mixture of 15 to1 
would not explode. An enclosed motor,on the other 
hand, ran for three hours in a 10 to 1 mixture, with the 
brushes specially adjusted to produce sparking, without 
explosion taking place. Moreover, this same motor in 




















plants of either types at work. Ventilation by electrical 
means has hardly received the attention which we feel 
will be devoted to it in the near future. Details of an 
electrically-driven fan installation unfortunately reached 
us too late for inclusion in this Supplement. They will, 
however, be found in another part of this issue. With 
these two exceptions electricity may be said to be widely 
and increasingly used in all departments of coal mining, 
in lighting, pumping, hauling, coal cutting, and in working 
the other multifarious machines and apparatus at bank 
which go to form the equipment of a modern colliery. 
It is the purpose of this Supplement to lay before our 
readers some few details of these various applications of 
electricity, and to discuss the advantages offered by this 
form of power. 

Twenty years ago it would have been hard to convince 
a colliery manager that any but the methods he had been 
brought up to were of any value. Now, however, 
conditions have altered. Economy is sought for in every 
direction, and the desire to produce cheaply has in the 
majority of instances overcome conservatism. More- 
over, the younger generation, as it has grown up, has 
imported modern ideas into the business; so that every 
ton of coal which can be saved is saved, and seams are 
now worked to pay which formerly would have been 
passed over as impracticable by hand methods. To this 
end the electrically-driven coal cutter has largely con- 
tributed, but the result is also due in some measure to all 
the uses to which electricity is put in the mines, and to the 
more efficient haulage, pumping, and lighting thereby | 
obtained. 

Electricity offers a number of advantages for work in 
coal mines. Perhaps the chief of these is the ease and 
economy with which it can be conveyed and utilised to 
far-off points, and positions to which it would be well nigh 
nupossible to take any other form of power economically. 
Then, too, it is readily adapted to differing conditions, and 





Fig. 1—ELECTRIC WINDING ENGINE 


In 
welcoming it the Committee have drawn up a setoi rules 
and regulations which they suggest shall be adhered to 
in all mines using electricity. 

We have, unfortunately, not got the space to deal with 


in saying that this newW agent ought to be welcomed.’ 


these suggested rules at any length. We may say, how- 
ever, that the majority are such as will be accepted by 
users and makers alike as being most beneficial and 
necessary to the safe use of this form of energy. There 
are other rules suggested, however, which it is thought 
by our manufacturers and users—all of whom are most 
anxious to do everything which may conduce to the safety 
of the miners—will not only not do good, but may pos- 
sibly do harm by hampering the industry. However, we 
understand that the Home- oflice is being most 
influentially approached, and we have every reason to 
hope that the final rules, when issued, will be acceptable 
to all. 

In the early days of electrical engineering there were 
too few really mechanical engineers who interested.them- 
selves in the design and manufacture of electrical plant. 
This stigma has long been removed, and now electrical 
machines of all kinds are produced which attain a high 
state of mechanical perfection, Perhaps in no branch of 
engineering is strength and endurance more called for 
than in coal mining. Down a pit machines are constantly 
being subjected to numberless strains which above 
ground would only come upon them very exceptionally. 
All coal-mining machinery should be capable of being 
pulled up short without damage. A fall of roof or any 
similar obstruction may suddenly stop a haulage system, 
for example. Again, in damp mines, trouble may be met 
with in the form of water. This is a contingency only 
very remotely possible above ground. 

When the use of electricity in coal mines was first 
mooted, a great deal of stress was laid on the danger from 
explosion due to sparking, whether from switches, com- 








the same condition ran for three-quarters of an hour in 
a mixture of 8 to 1 without the mixture being ex- 
ploded. It was also started and stopped several times 
in rapid succession, again without explosion. The current 
on these occasions was, of course, considerably in excess 
of the normal, and there was consequently excessive 
sparking. 

These experiments have been confirmed by others, and 
it would appear, therefore, that one of the chief reasons 
for not using electricity is, to a great extent, removed. 

With so much preface, we can proceed to describe 
various types of machines which are now at use in our 
mines. In doing so we have to acknowledge our in- 
debtedness to the various makers who have provided us 
with the materials and information which we are now 
able to lay before our readers. In a case of this kind it 
is impossible to mention every maker, and because the 
names of some amay be omitted, this by no means 
signifies that the machines they manufacture are in any 
way inferior to those which are illustrated. 


WINDING PLANTS. 


Electrical coal winding has not been practised in this 
country to the same extent as abroad. There is a wide- 
spread feeling that it would not pay to discard the excel- 
lent steam engines now employed in nearly every 
instance. Possibly, also, there is a certain distrust of things 
electrical which remains from early times and prevents the 
use of electrical machinery in this direction. Be this asit 
may, the fact remains that only in a very limited number 
of instances is electric winding resorted to. However, 


we are enabled ‘to describe one plant, at all events, 
which 
time. 


been at work in this country for some 
has given, so we understand, every 


has 
and 
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satisfaction. The installation in question is at work 
in the Victoria Pit of the Heckmondwike Collieries 
Company, Limited. The seam being worked is called 
the Low Moor Black Bed. The winding plant became 
necessary Owing to the cropping in of a large “fault ” 
or “throw,” about 1000 yards from the pit bottom. 
Here the seam is thrown down a vertical depth of 
60 yards from the original level. In order to get at the 
iower portion of this seam, it was found necessary 
either to drive a large inclined drift or to sink a staple 


pit. 


Had the drift been decided upon, it would have | 


diameter. The pit top is fitted with fallers or keps, the 
whole being arranged exactly as in ordinary cases. The 
winding gear employed is shown in Fig. 1, pagei. It 
is said to be capable of raising from 150 to 200 tons per 
day of 10 hours. 

On the surface there is a horizontal single-cylinder 
engine, the cylinder being 16in. diameter by 36in. stroke. 
The steam pressure is 50 lb. per square inch, and the 
engine runs at 80 revolutions per minute. This engine 
drives a continuous-current compound-wound four-pole 
dynamo of 30,000 watts capacity, and capable of giving 


motion gearing is machine cut forged steel, and the second 
is machine-moulded cast iron. There are two brakes—one 
of the ordinary band type, and the other, which may be 
seen at the left-hand side of the engraving, is worked 
electrically, and it comes into action immediately the 
current ceases to flow. It is, so we gather, strong enough 
to sustain the load, so that no danger should ensue from 
an accidental breaking of the circuit. An indicator, 
worked off the gear, is provided, and the whole is operated 
by means of a liquid controlling switch, arranged for 
reversing and speed regulation. The whole of this 




















involved a gradient of 1 in 6, and a length of, say, 
360 yards. It was calculated that this would cost 
some £1960, whksreas the staple pit actually 
sunk at a cost ot £10 per yard, or a total of £600 
This shows a net saving of £1360, as against the 
drifting scheme, and we gather that the cost of the 
winding plant and of the fitting up of the shaft did not 
amount to more than would have been required to fit up 


was 


Fig. 2—-ELECTRIC WINDING ENGINE 


500 volts at 850 revolutions per minute. The current is 
taken to the bottom shaft by two lengths of 19/17 cable, 
each 280 yards long. This cable is insulated with vul- 
canised bitumen, and is protected with a double armour- 
ing of galvanised steel wires. The “inbye” cables, or 
those running to the winding gear to the shaft bottom, 
consist of two 1000-yard lengths of 19/17 cable, also 
insulated with vulcanised bitumen, and supported by 























Fig. 3—-ELECTRICALLY DRIVEN CENTRIFUGAL PUMPS 


the drift with a haulage plant. The annual cost of main- 
tenance is in favour of the staple pit, and the cost of 
handling the coal about the same in each case. The coal 
was, moreover, won nine months sooner than it would 
have been had the drift been decided upon. The new 
shaft is circular, and is 9ft. in diameter inside the walling. 
It is fitted with two head pulleys 3ft. in diameter, and 
with two cages, each made to carry one tub, the cages 
being kept in position by two guides of wire rope in. in 


insulators along the road. The winding gear consists of a 
drum, 3ft. in diameter, driven by a four-pole motor through 
two sets of reduction gearing, the ratio of reduction being 
about 15} to1. At the ordinary speed of winding, the 


| 60 yards of rope are wound up in from 40 to 45 secs. The 


motor is series-wound, and is designed to work up to 40 
effective horse-power at a speed of 500 revolutions 
per minute. The armature is of the slotted drum 
type, with former-wound embedded coils. The first 


interesting installation was supplied by Messrs. Ernest 
Scott and Mountain, and was carried out under the 
supervision and to the requirements of Mr. Parkin, 
manager of the Heckmondwike Collieries. 

The engraving shows how compact the plant is. 
Indeed, this capability of conducing to compactness is a 
most useful attribute of the electric motor. 

An electrical winding engine for coal mines, which, 
though not at work in this country, was made by a British 
firm—Messrs. Mather and Platt—and is working in a 
British Colony, is shown in Fig. 2, above. This machine 
is, as will be seen, provided with two drums, as it was sup 
plied to be used in sinking as well as for winding. The 
right-hand drum is loose on its shaft, but can be thrown 
into gear with the other by means of a claw clutch at the 
right-hand side of the machine—this clutch cannot be 
seen in the engraving. The winding drums are each 4ft. 
in diameter, and the total work with which the machine 
has been designed to deal is the lifting of one ton at the 
rate of 600ft. a minute, or a speed of the drum of nearly 50 
revolutions a minute. A glance at the engraving will 
serve to show how the machine is worked. The motor 
drives by a belt on to a countershaft. An adjustable 
jockey pulley presses on the top of the belt and keeps it 
tight, this being necessary owing to the shortness of the 
drive. The pulley runs free on the countershaft, but the 
latter can be made to revolve with the pulley by means of 
a Mather and Platé friction clutch, which we describe 
in another part of this Supplement. This clutch is 
actuated by a signal lever. The countershafthas keyed to 
it two bevel wheels, either of which can be made to revolve 
by a double crown clutch worked by the other signal lever 
on the driving platform. These bevel wheels engage 
with a third bevel wheel on a eross shaft which carries a 
toothed pinion ; this in its turn engages with the toothed 
wheel on the drum shaft. From the end of the shaft is 
taken a small extension spindle which is provided with a 
worm. This worm works into a worm wheel fixed at the 
lower end of the vertical spindle of a revolution indicator, 
just as in ordinary colliery winding practice. The base 
plate of the machine is made up of cast iron girders sub- 
divided for easy transport, and to enable the various 
portions to be more readily lowered down a shaft. The 
motor illustrated is of the two-phase induction type, with 
a short-circuited rotor. It is said to be capable of giving 
out 40 brake horse-power when running at a speed of 
750 revolutions per minute. The motors can be started 
“light,” thereby doing away with complicated switch 
gear. On starting, the friction clutch is out of gear, and 
all that the motor has to do is to turn the belt and the 
loose pulley on the countershaft, The double crown 
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clutch is then thrown to whichever side it is desired, the | in Fig. 4 below. 1 
friction clutch is gradually closed, and the motor takes | Chapter Colliery, near Ferryhill in Durham, belonging to ) 
Messrs. Bolekow, Vaughan, and Co., Limited. It is driven | of 6in. with a stroke of 12in. They are designed for 
delivering 150 gallons per minute—9000 gallons per hour 


up the load. Starting and stopping is brought about by | 


means of a switch worked by foot from the driving plat- | by a three-phase induction type motor of 100 horse-power 











It is installed at the Dean and | only it is belt driven on to pulleys cn both side: 
of a cross shaft. The pump plungers have a diameter 

















form, and the whole may be termed a workmanlike and 
compact piece of engineering design. 


PUMPING PLANTS. 


Messrs. Ernest Scott and Mountain possess the great 
advantage as manufacturers of electrical mining machi- 
nery in being also makers of the engines to drive the 
generators, and of the various gears and appliances which 





Fig. 4—HORIZONTAL MINING PUMP FOR ELECTRIC DRIVING 


and 500 volts per phase. The periodicity is 50, and it 
runs at 580 revolutions per minute. The motor is fitted 
with slip rings for starting, and is provided with a lever 
which short-circuits the rotor, and raises the brushes 
when full speed is reached. It drives the pumps by 
means of six 1}in diameter cotton ropes. The pump is 
of the three-cylinder horizontal type, the crank axle being 
driven from both ends by means of a cross shaft and 
gearing, this being a special feature in all Messrs. Scott 
and Mountain's larger mining pumps. The rams are of 
gun-metal, and 10in. in diameter, and the stroke is 15in, 

















Fig. 5-TWO PULLEY MOTOR FOR MINING PUMPS 


are driven by the motors. Thus they are makers of 


hauling and winding gears, and also of pumps. We have | 


seen a number of each type both at rest and in motion, 
and we propose to give descriptions of several of 
each. In the larger sizes of pumps this firm prefers 
rope driving for transmitting the power of the motors 
to the pumps. For the smaller sizes, however, gear- 
ing is employed. The first pump which we propose 
to describe, and which has been specially designed 
for driving by ropes from an electrie motor, is shown 


The number of revolutions is about 42 per minute, and 
the pump is constructed to deliver 500 gallons per minute 
under a head of 400ft. Another feature about this firm’s 
pumps is that all the pump barrels, valves, glands, «c., 
are all interchangeable. 

At the Broughton and Plas Power Collieries, near 


| Wrexham, Messrs. Ernest Scott and Mountain have 


installed several electrically-driven pumping plants. 
One of these is similar in design, though smaller, to the 
pump just described and shown in Fig. 4 above, 


—against a head of 800ft. This pump is driven in a 
somewhat unusual manner by means of the two-pole 
undertype motor shown in Fig. 5, on this page. It will 
be seen that this motor, which is of 60 brake horse-power, 
has four bearings and two flanged pulleys. In a smailer 

















Fig. 6—STARTING AND REVERSING SWITCH 


plant than the foregoing, and at the same colliery, the 
pump has, like the foregoing, three barrels, each 4in. in 
diameter and 6in. stroke. It is designed to deliver 
50 gallons of water per minute against a head of 125ft. 
It is driven by a 5 horse-power motor. Still exother set, 
also at the Broughton and Plas Power Colliery, is shown 
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in Fig. 7, below. This is a very compact plant, and is 
so sub-divided in construction—-as, indeed, are all the 
pumps made by this firm—that there is no difficulty in 
getting it in pieces down a shaft, no matter how small 
this may be. This set, again, has three barrels, each din. 
in diameter and having a Tin. stroke. It is eapable of 
delivering 80 gallons per minute against a head of 230ft. 
when running at, approximately, 55. revolutions per 
minute. The~ pump is driven through double reduction 


igi 
driving direct a 200-kilowatt six-pole generator of the 
same voltage as the foregoing; one 200 brake horse-power 
motor; two 150 brake horse-power motors; two endless 
rope haulage gears for operating three roads; the various 
pumping motors to which we have alluded, and four 
74 horse-power motors, these being employed in driving 
machinery, including the screens, at bank. 

A compact little double centrifugal pumping plant by 


compound enclosed engine of 330 indicated horse-power 


the engraving—connecting it to the other pole of the 
circuit. The dipper plate is attached to the rod working 
in the vertical guide. This rod has a piston fitted to it, 
which is pressed upwards by a spring. If the handle is 
drawn to one side or the other, it pulls down this piston, 
depressing the plate into the liquid, and if the handle is 
let go, it flies back, due to the pressure of the spring, to 
the off position. There isa small locking catch which can 
be seen on the top of the connecting link, which holds 














gearing by an 11} brake horse-power motor of Messrs. 
Scott and Mountain’s Class S type. The motor has four 
poles, and is what is termed self-contained—that is, it has 
no need of an outside bearing, both bearings being carried 
in the end covers. It runs at 970 revolutions per minute. 
In addition to the foregoing, there is another 5 horse- 
power motor fitted with worm gear reduction for driving 


a single barrel pump which was previously driven by 
steam. ; 

We may, perhaps, mention here, though it is not 
immediately connected with pumping, wit’a which for the 
moment we are dealing, that Messrs. Scott and Mountain 
have installed a large amount of electrical machinery at 
this colliery. This includes two horizontal compound 
engines, each of 350 indicated horse-power; two 200-kilo- 
watt compound-wound four-pole generators, rope driven, 
with a voltage of 580 to 600 at full load; one vertical 


Fig. 7-MOTOR DRIVEN THREE-THROW MINING PUMP 


the same firm is shown in Tig. 3, pageii. This is at 
work at the Langley Park Colliery of the Consett Iron 
Company, Limited. The motor, which is of the entirely 
enclosed type, gives 20 brake horse-power at 950 revolu- 
tions per minute. The pump is intended to deliver 
200 gallons per minute against a head of 100ft. It is 
started and stopped by one of the firm's iquid mining 


the handle in the central position. In fiery pits this firm 
has fitted metallic controllers, with the switches arranged 
to work in oil. 

By the courtesy of Messrs. Scott and Mountain, we 
visited two collieries fitted up by them, and were enabled 
to observe their methods of installing pumping machinery. 
Figs. 13 and 14, page vi., give an excellent idea of two 


Fig. 8—ELECTRICALLY WORKED HORIZONTAL MINING PUMP 


switches, one of which, suitable for forward or backward 
working, is shown in Fig. 6, page iii. ‘Thi. is the type of 
reversing switch the firm recommends for pumping, 
haulage gears, &c., in non-fiery mines. It is very 
similar to the form used in the winding gear at 
the Heckmondwike Colliery, and shown in Fig. 1, 
page i. The commutator is in the form of two 
plates; the large plate is attached to the top of the 
switch, which is one pole of the circuit ; the smaller plate 


is insulated from this, and has a terminal—not shown in 


underground pumping plants, one of them driven by a 
direct-current and the other by a three-phase motor. ‘the 
first of these is at work at the South Durham Colliery Com- 
pany’s pit at Bishop Auckland. The plant is very similar 
to that at Messrs. Bolekow, Vaughan’s Dean and Chapter 
Colliery, already described. There are two sets, and each is 
designed to deliver 500 gallons of water per minute against 
a head of 400ft. The motors are of 120 effective horse- 
power, and are wound for 450 volts direct current. They 
are of the four-pole entirely open type, and revolve at 
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450 revolutions per minute. They drive the pumps by 
rope, and run at 450 revolutions, the pumps making 28 
revolutions ‘per minute. The engraving shows “the 
witchboard and mains, both elec trie and water. In the 
engraving, Fig. 14, is shown the underground pump-room 
at the Ty Tryst Colliery of the Tredegar Iron and Coal Com- 
pany, Limited. The pumps are identical in form with 








aggregate output being 445 brake horse-power. 
page v iG 
pump-room. 


struction has given excellent results. 
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Fig. 9—-THREE-SYLINDER 


that already described, but the plungers are Qin. in 
diameter with a 1din. stroke, and they make 26 revolu- 
tions per minute. They are designed to deliver 250 
gallons of water per minute against a head of 650ft. 
The motor is, as already stated, three-phase, with a 
periodicity of 40. Its horse-power is 75, and it runs at 
590 revolutions per minute. We are informed that its 
efficiency is 88 per cent., with a power factor of 0°93. 
Starting switches, volt meters, ammeters, fuses, c., are 
provided, and may be seen in the engraving. 

At this colliery also this firm has installed a large 
amount of plant which is of interest because it is three- 
phase. The main engines are horizontal coupled-com- 
pound, and run at a slow speed. They drive the 
generators by cotton ropes. The pressure of the 
generators, which are of the revolving field type, is from 
500 to 550 volts per phase, and the periodicity 40. Each 
generator has 14 poles, and gives 290 ampéres per phase 
at 500 volts with a non-inductive load, each having an 
output of 250 kilo. volt-ampéres, and there are three of 
them. Two pits are equipped, and the current is stepped 
up to 2000 volts for transmission from the one to the 
other. Three-core cables insulated with vulcanised fibre 
and vuleanised bitumen. The main cables are double 
steel wire armoured. Down the Old Coal Seam shaft, 
which is 220 yards deep, the cables each weigh 2} tons 
in the shaft. They are fixed on twelve steel girders, 
12in. x 6in., spaced at 60ft. centres, and the cable is hung 
in a double pitch pine cleat, 5ft. long by 10in. square. It 
is fastened to the joist by lin. diameter bolts passing 
through the wood, and having a jin. wrought iron plate 
back and front. Underground the cables have been 
laid as far as possible in steel semi-tubes filled solid with 
bitumen compound in all swampy places. The tubing 
runs at the side of and below the rails of the engine- 
plane, where risks of damage from falls or wrecked 
journeys is remote. Rubbish is filled over the tubes 
throughout their length to an average depth of 15in. All 
these cables are laid through intake roads. There are 
several joint boxes in the lines, all of the three-core 














Fig. 11—20-H.P. ELECTRIC MINING PUMP 


sweated type. The boxes are accommodated in substan- 


tial brick pits constructed in cement, with cast iron covers. 
One pump is worked at a distance of 1900 yards from the 
There ‘are thirteen motors at Ty 


shat, Tryst, their 





| works at 40 volts and 50 periods per second. 
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ELECTRIC MINING PUMP 


Colliery is about a mile from Ty Tryst. 














Fig. 16, 
shows a distributing board at the Old Coal Seam 
[t will be seen that there are no marble or 
slate panels, the switches, &c., being mounted on an angle- 
iron frame, and insulated by porcelain insulators. The 
makers inform us that in damp pump-rooms this con- 
The Bedwellty 


Fig. 17, page vi., 
shows the step-down transformer and low-tension dis- 
tributing board at the former place, and Fig. 26, page x., 
one of the starters and controllers used for the haulage 









50 horse-power centrifugal: pump, coupled direct on the 
same bed-plate to an enclosed type motor with gratings for 
ventilation and inspection. The suction and discharge 
pipes are, it will be observed, cast, in one with the bed- 
plate. This pump is intended to raise 240,000 gallons of 
water per hour against a head of 25ft. The speed of the 
motor is 400 revolutions per minute. Fig. 11 represents 
a 20 horse-power enclosed type motor, direct coupled on 
the same bed-plate through double reduction gearing to a 
set of three - throw vertical plunger pumps. The 
diameter of the plunger is 4in., and the stroke 8in. 
The motor runs at a speed of 500 revolutions per minute, 
and the combined set was designed to deliver 3000 gallons 
of water per hour against a head of 900ft. per minute. 
Fig. 12 represents a much smaller pump than either of 
the foregoing. It is, as will be seen, a three-throw pump, 
the cylinders being set at an angle of 120 deg. apart. This 
dip pump was made to*deliver 4200 gallons of water per 
hour against a head of 120ft., the motor being of 5 horse- 
power, and running at 300 revolutions per minute. All 
the motors in the foregoing combined sets were of the 
firm’s standard enclosed mining type, were direct-current 
machines, and were wound for a voltage of 450. 


Another firm which makes engines, pumps, hauling 
and other gear, besides electric machinery, is Messrs. 
Mather and Platt. A type of pump which - they 
strongly recommend for work in coal mines is their cen- 
trifugal pump. Among the points wherein this pump is 
claimed to possess special advantages may be mentioned 
that it has no moving parts in contact saving in its bear- 
ings, and that hence wear and tear are at a minimum; 
that it has no need of air vessels, and since it runs at a 
high speed it can be designed to occupy a small space; 
that heavy foundations are unnecessary ; and that, owing 
to the speed of its rotation, the pump can be coupled direct 
to the spindle of an electric or other motor, thus obviating 
the necessity of gearing. The feature of this pump is 
that it consists of one or more sets of vanes or impellers, 
each running in its own chamber but upon the same shaft. 
The height to which a given quantity of water can be 
pumped varies directly with the number of chambers thus 
used together in series. Axial thrust is- eliminated 
in this pump. The water enters the’ revolving 
wheel axially, traverses ‘he curved internal passages 
between the vanes, and i harged tangentially at the 








Fig. 1O—ELECTRICALLY DRIVEN CENTRIFUGAL MINING PUMP 


gears at this colliery, for both pumping and hauling are | 
done there. The whole installation is full of interest. 

There is by no means agreement as to whether it is 
better to use direct or polyphase currents in coal mines. 
Three-phase current is being extensively used, but 
it is doubtful if it will ever entirely displace direct 
current, 

Fig. 8, page iv., shows a pumping plant electrically 
equipped by the Electric Construction Company. The 
motor is of the three-phase type of 36 brake horse-power. It 
It is direct 
coupled through double reduction gearing to a three- 
throw horizontal pump, made by Messrs. Joseph Evans 
and Co., of Wolverhampton. There is a bye-pass on the 
rising main which allows ‘the motor to be started up 
against a light load. “It. will be observed that the 
bed-plate is subdivided to enable the machine to be easily 
got down a’ shaft, and that the. whole. forms a well- 
designed and strong ‘construction. The pump has 
cylinders 12in. by Qir. 

In Figs. 9, 10, 11, and 12, on this. page, are given illustra- 
tions of a series of pumps, electrically equipped by Messrs. 


. Mavor and Coulson, and especially designed for work in 


mines. These illustrations very nearly describe them- 
selves, but we may, usefully add ‘the following informa- 
tion: :—Fig. 9 is intended to deliver 2000 gallons of water 
per hour against a head of 660ft. The pumps are three- 
throw, and are connected through double reduction 
gearing to an enclosed motor bolted to the same 
bed-plate. The speed of the motor, which is pro- 
vided with grating covered doors for inspection pur- 
poses, is 600 revolutions per minute, and it is of 
12 brake _ horse-power. The pump plungers are 
3in, in diameter, and the stroke is 5in. Fig. 10 shows a 


| periphery into a stationary guide ring which conveys it to 
the annular chamber in the ‘body of the pump, where the 
velocity is converted into pressure head. The water is 
nowhere forced to undergo a sudden change of direction 














Fig. 12—THREE-CYLINDER ELECTRIC DIP PUMP 


or to meet with a sudden difference of cross section in 
the passages. We have previously referred to the con- 
struction of this pump, and there is therefore no need. to 
discuss it further here. We have merely inserted the 
foregoing to make our description of the engraying— 
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Fig. 15, below—all the clearer. This illustration repre- 
sents a four-chambered pump, designed to lift 1000 
gallons of water per minute against a total head of 320ft. 
This represents very nearly 100 horse-power. This pump 


axle, on which press the brushes. In the engraving the 
motor is shown with its liquid starting resistance, which is 
arranged to short-circuit as soon as the motor has reached 
its normal speed. We do not quite know whether a limit 
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Fig. 12—PUMP ROOM, BISHOP AUCKLAND COLLIERY 


is coupled direct through a flexible coupling toa 160 brake 
horse-power three-phase induction motor, working at 220 
volts, a period icity of 50, and a speed of 750 revolutions 
per minute under normal conditions. The motor has 
eight poles and a com- 
paratively large diameter. 


\ * " 5 = +, 





has been reached to the head obtainable by putting more 
and more pumps in series; but we understand, at all events, 


‘that Messrs. Mather and Platt are prepared to supply 


pumps of this type to work under a head of 800ft. 


suffice. It would be invidious to say that this firm or that 
had done the most work of this kind, and we shall attempt 
no such thing. Several makers have been courteous 
enough to place photographs and particulars at our dis. 


Fig. 14—PUMP ROOM, TY TRYST COLLIERY 


posal, and we shall now proceed to describe certain 
installations which appear to us to embody features which 
are worthy of notice. Messrs. Ernest Scott and Mountain 
have supplied a large number of haulage gears of 
different kinds, and their 
experience in this direc- 
tion is undoubtedly ex- 





These facts, taken toge- 
ther with the special type 
of slot used, enable a high 
power factor to be ob- 
tained. There is a2mm. 
clearance between rotor 
and stator. The actual 
pump efficiency is said to 
be 75 per cent. at full load, 
and the combined full- 
load efficiency of pump 
and motor 69°5 per cent. 
This makes the efficiency 
of the motor 92°6 per 
cent. at full load, and it is 
therefore not suiprising 
to find that the tempera- 
ture rise is low. No doubt 
the motor has been thus 
designed with a view to 
its working for prolonged 
periods in positions where 
the ventilation may be 
none too good. We under- 
stand that’ the tempera- 
ture rise after eight hours’ 
continuous run at full 
load was only 18 deg. 
Cent. he efficiency of 
this motor does not fall 
seriously even when the 
load is varied 25 per cent: 
either above or below full load. This motor may | 
be taken as a_ typical 





example of the three-phase 
motor made by Messrs. Mather and Platt, saving that 
its periodicity of 50 is 10 in excess of what is 
actually taken as the standard. The stator is com- 





Fig. 16—DISTRIBUTING BOARD, TY TRYST COLLIERY 


posed of soft annular discs clamped in a cast iron frame 
and stamped with slots for the insulated conductors. The 
rotor winding is of the drum type, and the ends of the 
circuits are brought out and attached to slip rings on the 


Fig. 15—FOUR-CHAMBER MOTOR DRIVEN CENTRIFUGAL PUMP 


HAULING PLANTS. 


Electricity lends itself readily to haulage work, and 
haulage and pumping form the two directions in 


which electricity is most employed in British coal mines. 
It would be quite impossible to describe a hundredth part 
of the numerous electrically-driven plants for either of 
these purposes, and a short reference to one or two must 


tensive. We have had 
the opportunity of seeing 
some of their installations, 
notably one in which 
electricity was just in the 
process of being used for 
replacing a steam engine. 
This firm usually prefers 
to drive its mining haul- 
ing engines of the large 
size by means of ropes, 
and the smaller sizes by 
gearing. An example of 
the former is shown in 
Fig. 18, page vii. 

This is installed in the 
Broughton and Plas Power 
Colliery near Wrexham, 
where there are a number 
of electrically-driven haul- 
age plants at work. The 
particular gear which we 
illustrate is situated at a 
point 1130 yards from the 
shaft bottom. It is driven 
by ropes by a 150 brake 
horse-power continuous- 
current motor, and it is 
provided with three drums 
for endless ropes. This 
gear is of specially heavy 
design, the rope wheels being 6ft. 6in. diameter, and each 
fitted with Hall’s type of friction clutch and automatic 
brake, the clutch and brake being operated by hand wheel 
from the driving platform. The driving pulley is 8ft. in 
diameter, grooved for nine ropes l}in. diameter. This 








Fig. 17—TRANSFORMERS AND SWITCHBOARDS, BEDWELLTY COLLIERY 


haulage gear isconstructed to deliver about 850 tons to the 
pit bottom per shift of eight hours, the total length of road 
operated being 4470 yards. A haulage-room switchboard 
is provided near the motor, consisting of enamelled slate 
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base mounted with double-pole switch and double-pole 
fuses, ampére meter, recording ampére meter, and volt 
meter. A double-pole liquid switch is also provided for 
starting purposes. Another 150 horse-power motor is at 
work at the shaft bottom driving an existing haulage gear 
through ropes. 

At Gatewen Colliery, which is situated 2000 yards away 
from the Broughton and Plas power generating station, 
there is a large endless rope haulage gear with three rope 
wheels, driven by a 200 brake horse-power electric motor. 
he motor and haulage gear are fixed at a point 1200 
yards from the shafi bottom, and the motor drives on to 
the gear through ten cotton detving ropes, each 1fin. 


division, - The bed-plate of this machine is made up of 
rolled joists, bolted together in such a way that they 
can readily be taken apart and got down a shaft. The 
motor in this particular instance is one of the firm’s 
standard steel-clad open-type continuous-current motors, 
with a machine-cut pinion, which engages with a gear 
wheel mounted on a cross-shaft, carrying on its other 
end a helical pinion. This, in its turn, engages with a 
helical wheel, keyed to the main driving shaft. On 
this main shaft, and capable of being connected to it 
by friction clutches, are two hauling pulleys for working 
two separate roads. Both of these are 7ft. in diameter. 
They are of cast iron, and the driving face in each 


a hand wheel. It will be evident that either pulley or 
both may be worked, and in the particular machine illus- 
trated each is intended to take a maximum working load 
of 30 horse-power. The machine is illustrated in Fig. 20 
page viii. 

We have said that the motor shown is for continuous 
current. The makers, however, have supplied the same 
plant for working with polyphase motors. Here the 
friction clutches come in most usefully, as the motor can 
be run up to speed with practically no work on it. It 
may be, too, that it is desired that the hauling plant should 
be worked in a place where there is either a considerable 
amount of water or where there is fear of gas. In this case 

















Fig 18—-THREE-DRUM HAULAGE GEAR FOR ELECTRIC DRIVING 


diameter. The haulage gear is like that shown in 
Fig. 18, and is also of a specially heavy design, the rope 
wheels being 6ft. in diameter and cach fitted with one of 
Hall’s type of friction clutch and automatic brake, the 
clutch and gear for each rope being operated by hand 
wheel from the driving platform. 

Another type of hauling gear made by this firm is 
shown in Fig. 19, below. In this case the drive is 
direct through worm and helical gearing. The motor is 
of the two-pole undertype, and is of 50 brake horse-power. 
The two drums are fitted each with a band brake, and 
either can be put into gear by means of aclutch. The 
levers working the brakes and clutches are placed close 
together. The worm is of steel and the worm wheel of 
phosphor bronze; the helical gear is of steel. This plant 
would do equally well for winding as for haulage. Indeed, 


case is made up of a number of segments of wrought 
iron, which are bolted to the pulleys, so as to act as 
the driving surface for receiving the endless rope, and 
so as to be readily removed and replaced when 
wear has taken place. Four hand wheels will be 
noticed on the driving platform. Two of these are 
for actuating the clutches, and two for the band 
brakes. The clutch forms the subject of one of the firm’s 
patents. It consists of a friction boss attached to the 
pulley, a fixed sleeve on the shaft, and a friction band. 
The sleeve is provided with a flange, and is of sufficient 
length to carry the friction boss and the pulley. It is 
keyed on to the driving shaft by means of a key provided 
with a gib head and carrying a set screw. To the flange 
on the sleeve is bolted the friction band, which embraces 
the boss on the pulley. The friction band is made in two 


the motor shown in Fig. 21, page ix., would be employed. 
This is claimed by the makers to be absolutely air and 
watertight. Special end covers are employed with their 
flanges turned to fit the turned-up edges of the steel yoke 
casting. The end covers are of cast iron, and are solid. 
The cover at the commutator end has an opening on 
either side to admit of access to the brush holders, the 
openings having hinged lids which fit down tightly. 
They are provided with a window, which may either be 
of mica or covered with a very fine mesh wire gauze. 
The cover at the pulley end has no openings at all. It 
will be observed that the steel casing is heavily ribbed 
so as to dissipate the heat generated. 

A compact and well-arranged hauling plant is shown in 
Fig. 22, page ix., which represents one of a pair of exactly 
similar machines which were supplied some little while ago 

















we understand that one installation has been supplied 
with this idea. Here again we would draw attention to 
the compactness obtainable by the use of an electric 
motor when geared direct to its work. 

Messrs. Mather and Platt, of Manchester, make a sub- 
stantial form of hauling gear which is worthy of a some- 
what extensive notice. We have previously drawn atten- 
tion to the absolute necessity of having colliery machinery 
strong enough to stand rough usage. It is quite a 
different matter working below ground to what it is on the 
surface, and the makers in this instance have fully 
realised this. Another feature which has been observed 
is accessibility of parts and capability of easy sub- 


Fig. 19—-MOTOR DRIVEN DOUBLE HAULAGE PLANT 


parts, which are connected together by a pair of right and 
left-handed sets of screws working in two lugs on the halves 
of the friction band. To these right and left-handed screws 
are rigidly connected two arms connected by links toa loose 
sleeve, which is worked by a shifting fork. When the 
loose sleeve is pushed towards the clutch the two arms 
are thrown away from the shaft, and the right and left- 
handed screws are turned in such a manner that they 
draw the two halves of the friction band together. The 
result is that the boss on the pulley is gripped, and the 
pulley revolves with the shaft. The whole of this gearing 
is enclosed in cast iron casing, to keep out the coal and 


other dust. Each pulley has a band brake worked by | 


by Messrs. Mavor and Coulson, of Glasgow, to the Dal- 
meny Oil Company for use in itscollieries. As will be seen, 
the motor and all the remainder of the hauling gear 
are mounted on one bed-plate. The motor is of the 
four-pole type, and of 60 brake horse-power. A pinion 
on the motor shaft, on the end, remote from the commu- 
tator, engages with a gear wheel, which is carried on a 
shaft. This shaft has mounted on it another pinion, 
which, in its turn, gears with the toothed wheel on the main 
shaft, which carries the hauling drum. Arranged near 
together, so as to be readily worked by one man, are the 
controller—which is very similar in appearance to an 
ordinary tramway controller—the clutch lever, and tke 
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: rake lever. The total length of the haulage worked by 

; plantis 312 yards; the maximum gradient is lin 2, 
aad there is some 110 yards of this; the total vertical 
rise ig 800ft.. One haulage rope is used, and its diameter 
is gin. The gauge of the rails is 3ft., and the rails them 
selves are made of angle iron, weighing 21 lb. to the yard 
The tubs run on 13in. wheels, and weigh 5 ewt. when 
empty and an average of 1 ton when loaded. During a 

















1-ENCLOSED TYPE N.IN.NG MOTOR 


Fig. 2 


test made of one of these hauling plants at its cclliery it was 
found that the time taken to accelerate in hoisting was 


15 sec.; the time occupied .n running at full speed, 
2 min. 57 sec.; and the time taken to retard, 2 seconds. 


These times add up to 3 min. 14 sec., which represents an 
average of 3} miles an hour. A complete cycle from 
starting to wind to starting to wind is performed in 
8 minutes, so that 74 cyc’es are got into the hour. In 
ordinary working five tubs, each weighing 1 ton fully 
loaded, are hauled at erch lift, so that with 74 cycles this 
represents a total of, say, 28 tons per hour. The number 
of watts taken to start the haulage wa; 28,200; the 
number absorbed during acceleration, 25,850 ; and the 
number during maximum speed on the maximum gradient, 
30,500, An important point in collicry work is to have 
the various parts of which a machine is composed: made 
as small and easily handled as possible. It will be seen 
that this point has not been forgotten in the present 
machine. The two ends. of the bed-plate are separate 
from the sides, but are attached to. them bv bolts. 

The following particulars in connection with these plants 
are of interest. The drums are 3ft. 6in. in diameter, and 
are provided with flanges. They are large enough to hold 
200 fathoms of jin. rope. Each drum is built up of two 
cast iron cheeks, and is cleated with 3in. steel. The cast 
iron cheeks are bushed with gun-metal, and one has cast 
upon it a flange for the brake, while the other has cast 
upon it claws for engaging with a clutch on the shaft. 
The brake is of the ordinary band type, and i3; operated 


by foot. The drum at full speed will make 34 revolutions 
per minute. The spur on the dgum shaft is 4ft. 6in. 
diameter and 7in. wide on th: teeth, which are 2Jin. 


The pinion on the intermediate shaft is 1ft. 3in. in 
diameter, the width and pitch being the same. The spur 
on the intermediate shaft, which revolves at 122 revolu- 
tions per minute, is’ 3ft. Gin. in diameter and 6in. wide, 
the teeth being 1jin. pitch. This gears with a raw hide 
pinion 12in. in diameter, which is keyed to the motor 
shaft, which revolves at 425 revolutions per minute. The 
armature of the motor is of the slotted drum type, the 


pitch. 


gear itself was made by Messrs. Heenan and Froude. 
Fig. 24 shows a single drum haulage. The motor in this 
case is of the totally enclosed type, and it drives the 
haulage drum through double reduction gear. The drum 
can be thrown into gear by means of a hand wheel and 
clutch. The whole can be mounted on wheels for moving 
about from point to point underground. Fig. 25 shows a 
neat and compact little endless rope haulage plant, which 
is driventhrough double reduction gear by an enclosed type 
motor. 
taken apart, and the whole forms a workman-like job. 
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COAL CUTTING. 


[r is no part of our intention in the present Supplement 
to single out the machine of any one maker and to say, 
“This is the best electrically-driven coal cutter.” Indeed, 
such a thing would only be possible after long and ex- 
haustive trials, which would probably go to show that 
each type had special attributes of its own not entirely 
shared by all the others. We much prefer to think that 
each type has its own special uses and to describe the 
construction of several, setting out at the same time the 
maker's claims for them. 


this country, and the 
may be broadly divided into three classes, namely : 
The dise machine; (2) the bar machine ; 


—(1) 


The various portions of this machine are easily | 


The drill type of cutter pure | 
and simple does not appear to be held in much favour in | 
electrically-worked coal cutters | 


and (3) the | 


the bar through gearing, and it also drives the haulage 
gear through a worm on a continuation of the arma- 
ture spindle on the side remote from the coal-cutter bar. 
The rate of feed can be altered while the machine is running. 
These cutting machines are made in three standard sizes. 
The power required to drive these are 12, 18, and 26 
brake horse-power respectively. The depth of undercut 
in the three cases is 2ft. 6in. to 3ft. 6in., 3ft. to 4ft. 6in., 
| and 4ft. to 6ft. respectively. 

The makers claim a number of advantages of this type 
of coal cutter. The number of parts, they inform us, is 
fewer than in any other cutter. There are no bearings or 
rubbing surfaces under the coal where dust and dirt 
might subject them to excessive wear, an objection to 
which some of the machines in use are open. The cutters 
are capable of being securely fixed to the cutter bar and 
allow of simultaneous and easy inspection. The cut with 
this machine can be made either on the pavement or at 
the roof, or at any intermediate point, and the bar may 
| be tilted to suit the rise or dip of the seam. Moreover, 
the angle at which the bar works may be altered at will 
while the apparatus is in operation, thus rendering it 
possible for the holeing to be made in the best position. 
It is further claimed that it is almost impossible for the 
bar to be choked or jambed, and there is nearly entire 
absence of end thrust. The coal it produces is said to be 
rounder and the waste less than from any other machine, 


| 


| as the loose coal is not dragged out and broken up. 
The diagram given in Fig. 2 


8, page xi., shows a repro- 





Fig. 23—DOUBLE-DRUM N.OTOR DRIVEN HAULAGE PLANT 


chain machine. Through the courtesy of the makers we 
are enabled to describe instances of each of these types. 

The Hurd, or, as its makers, Messrs. Mavor and Coul- 
soa, have called it, the “ Pickquick”’ coa) cutter, is shown 
in the engraving Fig. 27, page xi. We described this coal 
cutter at some length in our issue of March 7th, 1902, 
but in order to make this Supplement complete in itself 
we may repeat a fet particulars. As will be seen from 
the illustration, the cutter consists of a bar—sometimes 
made taper and sometimes parallel—into which are fitted 
the cutting teeth. There is a spiral groove on the bar 























Fig. 22—SINGLE-DRUM ELECTRIC HAULAGE PLANT 


slots being lined with insulating channels before the wind- 
ing is put on. The armature coils are former wound. 
The magnet coils are also wound on formeis, and are 
detachable from the pole arms. 

Figs. 23, 24, and 25, pages ix. and x., represent three haul- 
age plants which have been electrically equipped by the 
Electric Construction Company. The first of these is a 
double drum haulage fitted with screw-down friction 
clutches for oper ating the drums, these being worked by 
hand wheel. There is also a foot brake gear. The motor 
is of the open four-pole type, and it is started up with a 
controller similar to those used on tramears. The haulage 








which serves to bring out the pieces cut away. The bar 
is arranged on a head which is capable of such move- 
ment that the bar can be turned in almost any direction, 
and can cut upwards or downwards,’ or at any angle. 
The motor driving the cutter is of the four- pole com- 
pletely enclosed type, with two shunt-wound magnet 
coils. The armature is of the slotted drum type. If 
alternating current is used, then a motor of the three- 
phase type is put in. The motor is then of the squirrel 
cage type with slip rings. The stator core, with the con- 
ductors buried in its slots, is contained in a cylindrical 
cast steel shell with ribs cast upon it. The motor drives 


duction of four continuous recording ammeter records 
made on four successive days with a medium-sized “ Pick- 
quick” bar coal cutter. These records were being made 
at a time when we visited the colliery where the machine 
was at work, though, as a fact, actual cutting was not 
going on while we were there. We have, however, been 
supplied with copies of the records by Messrs. Mavor and 
Coulson. It will be seen that in the first record the 
machine was cutting up hill with the gear end leading. 
In this instance 120 yards was cut in 5} hours, including 
stoppages. These amounted in this case to well over 
70 min. If taken at 75 min., this would represent an 
actual cutting time of 4 hours—an average of 30 yards an 
hour or 18in. a minute. The average depth of cut was 
3ft. Gin. The average voltage at the switchboard was 
480, and the ampéres consumed may be read on the 
diagram. The other three records, first, a cut of 120 yards 
in 5} hours including stoppages, the machine cutting down 
hill, haulage end leading ; secondly, a cut of 120 yards i in 
54 hours including stoppages, cutting up hill, gear end 
leading ; and thirdly, a cut of 120 yards in 54 hours including 
stoppages, the machine working down hill, haulage end 
leading, and feeding by gravity alone. An examination 
of these diagrams show that the average current being 
used was about 15 ampéres, though the machine was 
frequently working in full cut with 10 ampéres. or even 
under. Taking the average at 15 ampéres, however, this 
represents an expenditure of energy equal to 480 x 15 
= 7200 watts, or, say, 9°65 horse-power. We may add 
the following details: The machine was working with a 
direct-current motor. The bar was tapered, and 4ft. 
long. The machine was on rails. The inclination was 
lin 5, the position of the holeing was at the pavement 
level, the holeing was done in coal, and the nature of the 
roof was “fakes.” The seam was 2ft. 8in. thick. One 
man was employed in driving, two in rail-laying, and one 
in clearing holeings. The tonnage output per man per 
shift was 27}. The driver was getting 6s. 6d. per shift, 


' the rail-layers 6s., and the man clearing holeings 5s. 2d. 


The cost of labour per ton was, as a total, 2°57d. The 
machine was cutting at the rate of 37°5 square yards 
per hour, or 150 square yards per shift. The electricity 
consumed per ton of coal produced was *26 units. One 
hundred and ten tons were obtained in the shift, and 
25 per cent. of small coal was produced. The duration of 
the shift at the face was seven hours, and from bank to 
bank nine hours. The makers claim that this expendi- 
ture of energy, amounting to only *26 unit per ton of 
coal raised, is an exceptionally noteworthy performance. 
The next cutter to which we shall draw attention isa 
disc machine, and it is made by Messrs. Ernest Scott and 
Mountain. This machine*is made to work with three 
standard sizes of discs. These discs, 4ft., 5ft., and 6ft. in 
diameter, will undercut about 3ft, 6in., 4ft, 6in., and 
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5ft. 6in. respectively. An examination of this 
chine, which is illustrated in Fig. 29, page xii., will 
show that it is compactly designed and strongly put 
together. Its working parts are all enclosed, and its 
gearing runs on ball bearings and in an oil bath. The 
overall dimensions of the machine are Sit. 6in. long, 
3ft. Bin. wide, and 1ft. 2in. high from the rail to the top 
of the casing. The total height from floor to the top of 
the machine is, with rails, 1ft. 10in., and with ‘skids 
lft. Sin. The total weight is approximately 42 cwt. 


Fig. 24—PORTABLE SINGLE-DRUM 


Another size of machine is also made by this firm 
which is intended for working thin seams. It can be 
made to work with the same sized discs as the first- 
mentioned machine, namely, dises varying from 4ft. to 
6ft. in diameter, and permitting of an undercut varying 
from 3ft. 6in. to 5ft. 6in. The overall dimensions of this 
machine are Sft. 10in. long, 3ft. Sin. wide, and 17in. high 
from the top of the rail to the top of the casing. The 
weight of this type of machine is 34 cwt., and it is to be 
noted that both types of machine are provided with 
motors of the same power, namely, 25 horse-power. This 
power is found by the makers to be that required in 
normal working, but we are informed that the motors are 
capable of giving from 30 to 40 horse-power for short 
periods, should the cutter become jambed or the work 
become suddenly very heavy. These coal-cutters are 
only used for the long-wall system of working, and we 
understand that there is only a small demand for 
machines to work on the board and pillar or on the 
pillar and stall systems. The essentials required for 


| 
ma- 


sary. The armature shaft is prolonged at both ends, 
| passing out of the enclosed case, in which the armature 
| runs through glands. One end of the shaft drives the 
| dise through bevel gearing and a toothed wheel engaging 
with the slotted teeth on the cutting wheel. The other 
end of the shaft works the feed gear, which is adjustable 
in throw, and works in an oil bath. There is an idle 
| pulley on the rope drum to carry the rope back under the 
machine when cutting backwards. In connection with 
this feed gear we may mention that the drum which 


HAULAGE PLANT 


hauls on to the wire rope, thus drawing the machine 
along, is made to run freely on its shaft, but is capable of 
being clamped to it by the action of a winged nut, which 
works on a left-handed screw on the puiley shaft. In 
ordinary working the revolution of the pulley only tends 
to tighten it on its shaft by reason of this left-handed 
screw, but if for any reason it is necessary to stop the 
feed of the machine, a slight blow with a hammer is 
sufticient to undo the nut and to allow the shaft to revolve 
without taking the pulley round with it. It is claimed 
that this is a most important feature. 

All the working parts of this machine, including even 
the bearing of the cutting wheel, are enclosed, and the 
motor runs in what we are informed is a gas-tight case. 
There are, however, openings for examination and adjust- 
ment which can be hermetically closed by means of 
doors. The motor requires in practice from 50 to 60 
ampéres, with an electromotive force of from 420 to 
450 volts, and it is said that a machine of this type, when 
in fair working order and handled by men accustomed to 
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Fig. 25—ENDLESS ROPE HAULAGE PLANT 


satisfactory coal-cutting with these machines are a good 
floor and roof, and that the material in which the cutter 
dise works should not be too hard, and as free as possible 
from ironstone balls. 

The motor casing is made of steel, and there are but 
two poles, these being placed on the horizontal diameter. 
A portion of one of the poles is removable, so that the 
armature may be readily got at and taken out if neces- 


| the work, should be capable of cutting from 60 yards to 
| 80 yards per shift, though under favourable conditions, 
| where the undercutting is soft, 120 yards have, so we 
| understand, been cut in one shift. The cutter disc is 
| made in halves, and is arranged with a plain circular 
| periphery, in which a slot is turned for securing the 
| cutter boxes. These latter are arranged to hold straight 
‘ cutters, which require a minimum of work to produce, 





| *longwall”’ type. 








and are more cheaply made than shaped cutters. The 
boxes themselves can be removed and replaced should 
they be damaged. 

The switch gear is contained in two cast-iron boxes on 
the top of the machine. In one of these is the resist. 
ance, and in the other a multiple contact switch, which 
can be worked by handles from either end of the machine, 
A reversing plug switch is also provided to enable the 
machine to be run in the opposite direction if required, 
We had an opportunity of carefully examining one of 
these cutters, and could appreciate how space had been 
economised. 

The illustration shown in Fig. 80, page xii., represents 
the coal cutter made by the Diamond Coal Cutter Com- 
pany, and fitted with two 10 horse-power three-phase 
motors. The usual voltage for which these motors are 
wound is from 400 to 500, and the general periodicity 40 
or 50 per second. The motors run at 700 revolutions per 
minute. They are of the slip ring type, are entirely 
enclosed, and are guaranteed to be gas-tight. There are 
four reductions in speed from the motors to the cutter 
wheel. The first is from the motors through bevel 
gearing to the intermediate shafts, thence through spur 
gearing to a common main shaft, whence the cutter 
wheel is driven by a bevel pinion. The feed is of the 
ratchet type driven by the motors, and it can be adjusted 
from half a tooth to seven or eight teeth at a time. 
Practically the whole machine is constructed of steel. 
Its over-all height is less than 20in. The cutter wheels 
are made to hole to a depth of 4ft. 6in. or 5ft. 6in., as 
may be desired, and the holing is done at the floor level. 

The machine is what the makers call their standard 
It is mounted on sledges, and is fitted 
with a recently patented steering apparatus. The body 
of the machine runs on two broad steel angles. The 
front end is prevented from digging into the coal by the 
extended fender shown, and on the gob, or goaf, side is a 
similar fender extending forward, and a long trailing rod 
or rail, which may be 12ft. or 15ft. in length, is hinged 
from the centre of the goaf side sledge, and adjusted by 
means of a screw at the back end of the machine. All 
these fenders may be adjustable, and made so as to suit 

















°. Fig. 26—STARTER AND CONTROLLER 


given circumstances. The back end of the machine is 
further kept up to its work by a hauling rope being 
attached to the rear end by means of a long rod, which 
may be seen in the engraving. These machines are also 
mounted on carrier wheels to run on rails, but the sledge 
arrangement is now more commonly adopted. They are 
made to cut backwards or forwards; it is only necessary 
to reverse the steering apparatus, bolt holes being left for 
that purpose. The cutting tools are reversed by changing 
round the detachable boxes—the subject of another of the 
firm’s patents—and the switch is also reversible. 
& There is, of course, no novelty in the mounting of “ long- 
wall’ coal cutters on sledges, but owing to the difficulty 
of keeping the machine up to its work this system has not 
been much used. The makers of this machine, however, 
claim that the adoption of their method of guiding a sledge- 
carried machine has led to some excellent results being 
obtained. They have been making experiments for a 
considerable time with various arrangements in order to 
enable the simplicity of sledges to be made available in 
practical use. There is a great deal of time lost in laying the 
ordinary railroad along the coal face, though the compara- 
tive ease of spragging the rails and sleepers affords a reliable 
means of taking up the thrust, which has caused this to 
be the universal method. The guides which the Diamond 
Coal Cutter Company has now adopted afford, it is claimed, 
all the stability required—the loug trailing rod butting 
against the props at a considerable distance behind the 
machine, where a good leverage is obtained. At one 
colliery, where some of the older pattern ‘ Diamond” 
machines have been converted to run on sledges, the 
following results have, so we are informed, been obtained :— 
In a seam about 4ft. thick, 500 yards of face were under- 
cut to a depth of 5ft. 6in. in inferior coal interspersed with 
pyrites in 15} hours, and, subsequently, in the presence of 
several representatives from other collieries, 200 yards of 
the same face were undercut in 53 hours. These, it is 
claimed, are records for “longwall” coal cutting. It is 
further asserted that by the use of sledges fewer atten- 
dants are required, because no rail-laying is necessary. 
The Diamond Coal Cutter Company claims to have 
had the largest experience of any firm in this country in 
polyphase coal cutter working. It, of course, uses direct 
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possess some useful features. We confidently anticipate 
a great increase in the numbers of electrically-driven coal 
cutters in Great Britain. Were it for nothing else ma- 
chine cutting has the great advantage of producing less 
dross and more round coal, but it must not be forgotten 
that machines very considerably reduce the amount of 


too, the water may have destructive or damaging effects on 
protective coverings such as lead or even galvanised steel ; 
orit may be of such quality as to have no effect whatever 
upon these metals. Again, in some mines direct current is 
used, in others polyphase. This of itself, of course, 
necessitates a varying number of cables. Here, again, 


able want of uniformity in this direction. We have haq 
occasion to remark this during visits to a: number of 
collieries quite recently, and as long as the mains serye 
the purpose required of them and serve it well, it does 
not appear to us to matter very much of what 
type, they are or how they are run. We have seen 














Fig. 29—DISC COAL CUTTER—ERNEST 


labour, and, indeed, produce a ton of coal for 6d. less in 
cost than is the case with hand labour. It will perhaps 
be said that compressed air will do all that electricity 
can accomplish, but there is no comparison between the 


different practices are favoured in different places. Thus 
some prefer. concentric or multiple core cables; some 
two or more cables, as the case may be. Hence it is 
impossible to lay down any hard-and-fast rule on the 


SCOTT AND MOUNTAIN 


mains taken along a heading simply suspended in marline 
loops. Such a method might appear crude, yet it 
answers its purpose, and has this advantage, that if any 
extraordinary pressure comes on the cable, such as a fal! 
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Fig. 30-DISC COAL CUTTER-THE DIAMOND COAL CUTTER COMPANY 


difficulty in getting the power to the tool in each case. 
Hlectricity has by far the greater advantage. 


ELECTRIC MAINS IN MINES. 


As might be expected, there is a considerable diversity 
of opinion as to which kind of mains or what system 


to running the mains themselves, 
whether simple or compound, no single method is 
employed. When it: comes to be considered what 
exceedingly diverse circumstances obtain, it is perhaps 
well nigh inevitable that this should be so. It may 
be, for instance, that in one colliery stationary pump- 
ing or hauling plants alone are required; in another 


subject. Even «is 


of roof, the marline breaks and the cable drops, while it 
is not subjected to any strain it cannot bear, and hence 
is not ruptured. Some colliery managers regard armour- 
ing of any kind as a danger which is latent, until by some 
injury the armouring comes in contact with the core; 
others would not dispense with armouring at any price. 
Some would not put in any but a lead-sheathed 
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of running them should be employed in mines. This 
is, perhaps, the less to be wondered at, seeing the very 
different conditions under which mains are called upon 
to work in different localities. Thus, in one place the 
mine may be perfectly dry and free from water, while in 
others any amount of water may be met with. Then, 


Fig. 3I—CHAIN COAL CUTTER-MATHER AND PLATT 


there may be movable pumping plants or coal cutters. 
In one case the machinery may be close to the shaft 
bottom and removed far from any interference ; in another 
the motors may be many hundreds of yards away from 
the shaft and subjéct at all times to danger of damage. 
Whatever the reason or reasons may be, there isa notice- 


| cable, others condemn lead as utterly unsuitable in every 


instance. It can, therefore, be said that there is no ore 
standard method, and that each colliery must be equipped 
according to its own special features. 

It is a noticeable fact that all our manufacturers are 
doing their utmost to make coal mining by means of elec- 
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tricity.as safe as anything human can be. The cable 
makers are by no means behindhand in this, as will be 
amply evident by the various appliances which are shown 
in Figs. 33 to 42, on this and page xiv., and which are of the 
design and manufacture of Callender’s Cable and Con- 
struction Company, Limited. 

One of the most important things to attend to is the 





vulcanised bitumen and double armoured. This cable, it 
is claimed, being mechanically protected, may be fixed in 
a shaft without any other covering, occupies but little 
space, is practically fireproof, and may very easily be 
| manipulated when suitable fittings and clamps are 
provided. Some of the colliery engineers prefer rigid 
fixings for the cables being taken down shafts ; others, on 
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Fig. 32—THE MATHER AND PLATT COAL CUTTER | 


method of taking the main cables down a shaft. « In 
another place we refer to the method invented by Mr. Holli- 
day, of the Ackton Hall Colliery Company. Other methods 
are to take the cables down the shaft. in oak or teak casing, 
or to clamp them in several ways on their way down the 
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Fig. 33—METHOD OF CABLE SUSPENSION 


shaft in massive wooden cleats. Sometimes where the 
cleats come,the cables are bound with marline, but this 
is not always the case. Messrs. Callenders have evolved 
aseries of methods which may be chosen from to suit 
tiste or convenience. The difficulties in the way are not 














= 
Fig. 34-SUSPENSION FOR USE WITH TUBBING 


to be ignored, for each hundred yards of, say, a 19-16 
cable weigh some 70 Ib. in copper alone, and when this 
comes to be multiplied by six, ‘seven,‘or eight, the weight 
to be dealt with becomes considerable. 

Messrs. Callenders’ standard practice is to use for mine 
shafts a paper or jute insulated cable sheathed with 





| the accumulation of coal dust on _ the 
|the clamp and round the cable, a metal shield 


| Fig. 34. 


the other hand, think that the ‘cable should be so hung | 
that it can swing about should it receive a blow, deeming | 
that it is thus less liable to receive injury. To such a | 
system belongs the invention of Mr. Holiday; just alluded | 
to. Mr. Holiday, however, prefers one suspension and | 
one only. In the majority of instances, perhaps, there 
are more than one point of suste1sion—perhaps even as | 

















Fig. 35—CASING AND LEWIS BOLT 


many as five or six in a depth of 400 or 500 vards. One 
of the methods of suspending a single three-core or triple 
concentric cable, to take an example, as devised by 
Messrs. Callenders, is shown in Fig. 33. 

= Here it is supposed that it is required to take a triple 
cable down a mine shaft for three-phase working. The 
cable is held in an oak or teak clamp—preferably the 
former—the cover of which is securely screwed to the 
back. Two hooks are screwed into this clamp, which is 
then hung by steel ropes to two eyes built or cemented 
or screwed into the side of the shaft, according to the 
nature of ‘the lining. Then, in forder to prevent 














Fig. 36—CLAMP AND LEWIS BOLTS 


top of 


is provided off which.,.the pieces which would 
otherwise rest slip easily. This is of all the 
greater consequence in mines where there is a lot of 
water, for the coal dust is certain to attract the moisture, 
and the effect might be serious. It can be well imagined 
that’ a device of this kind would*allow of considerable 





vibration without injury to acable. This method is, how- 
ever, by no means universally employed. Judging from 
our experience we should say that the cable in the 
majority of instances is run down shafts without casing, 
but is held in a greater or less number of clamps 
secured to the lining of the mines, or to the buntons, in 
a variety of ways. In cases where there is tubbing or 
cast iron lining the engineers or managers are generally 
averse, and rightly.too, to any holes not properly plugged 
being made in this lining. In cases where unplugged 
holes are not allowed the clamp may be held in position 

















Fig 37—METHODS OF FIXING CASING 


by means of a tightly fitting screw bolt, which will not 
permit of the ingress of water into the shaft. When, 
however, it is permitted to have an unplugged hole, 
Messrs. Callenders have devised a method by which the 
clamp or casing may be hooked in, the hole in the tubbing 
being made slightly oblong. This device is shown in 
In this a single cable is shown secured in a 
clamp which is provided at its back with a right-angled 
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Fig. 38—CABLE SUSPENDE 


hook. Such a method, of course, would be equally 
applicable to the fixing of casing. 

When rock or brick lining is met with this firm suggests 
the use of lewis bolts. Figs. 35 and 36, show two 
examples of this method. The first represents two single 
cables in a piece of casing with a lewis bolt attached to 
it. The other shows a single triple concentric cable in a 
clamp, this being provided with two lewis bolts. In all 
cases it is most advisable that the cables should be kept 
well clear of the side of the‘shaft. 

Fig. 37, above, is interesting as showing three alter- 

















Fig. 39—THREE CORE STRAIGHT JOINTER 8OX 


native methods proposed by this firm of securing casing 
or clamps to the buntons or baulks of timber which 
project from the side into the shafts cZ most mines. 
There can be no doubt that methods like some of the fore- 
going should be employed in the important business of 
taking mains down the shafts, but it has to be admitted 
that such care of the mains is not taken in every instance. 
One point should certainly be. remembered, that is that 
accun. ulations of coal—especially, as already said, in wet 
mines—should be guarded against. As this may be 
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readily and cheaply done, there is no reason why such a 
simple precaution should not be taken. 

As to the cables in the mines themselves, these are all 
too frequently run withovt any very great regard to their 
comparatively fragile nature. An ingenious contrivance, 
which is shown in Fig. 38, page xiii., has just been patented 
by Messrs. Callenders. This, as shown, is made so as to 
be fixed by driving into the pit props or other timbers in 
a mine, but in another form it may be attached by means 
of coach serews. It will be seen that the clip holding the 
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Fig. 40-THREE CORE DISCONNECTING BOX 


cable is suspended from a hook in which it is quite free to 
move, so that any pressure or movement from the side is 
allowed for, and if it becomes too great the clip simply 
slips off the hook and the cable falls. Pressure from the 
top, such as a fall or sinking of the roof, is provided for 
by the nature of the clip itself. This is made so that any 
pressure much greater than that due to the cable itself 
causes the latter to be forced out of the clip and to fall. 
With such an appliance as this it should be well nigh 
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Fig. 41—-THREE PHASE SWITCH FUSE BOX 





impossible for a cable to be injured by any movement of 
the walls or roof of the heading. 

Where it is necessary to make a joint in a cable this 
firm recommends the formation of an inset on one side 
of the road, and the placing in this of a straight through 
disconnecting box, or a switch-box. Figs. 39, 40, and 41, 
page xiii. and above, show three examples of boxes, which 
will explain themselves, and which are either of the dis- 
connecting or non-disconnecting type, and one of which 
may be used either as a disconnecting or as a fuse box. 


Filled with oil 

th, > 
Removable 

rcelain handle 














Fig. 422—FOUR-WAY NETWORK BOX 


In this case, again, it must be remarked that such excel- 
lent means of making a really good job of the work are 
not always taken advantage of. Fig. 42, above, shows 
a four-way network box by the same makers, which is 
intended for a place where it is desired to take a number 
of offshoots from one main cable. All these boxes are 
rendered water and gas-tight by the use of a rubber 








grummet let into a V-shaped groove cast round 
the top of the box. 
a protruding V, which corresponds exactly with the 
V on the top of the box. The consequence is that when 
the nuts and bolts attached to the sides of the box and of 
the lid are screwed up, the rubbe grummet is compressed 
in such a way that itis impossik .2 tor water to get through. 
The boxes are provided with anchor blocks for mechanic- 


The lid is also provided with | 
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necting boxes the only tool necessary for removing the 
links or fuses, as the case may be, is a porcelain handle 
so shaped as to render shocks a practical impossibility, 


THE ACKTON HALL COLLIERY. 


One of the first collieries in this country to adopt 
electrivity as a means of transmitting power on a large 
is} 


Fig. 43—MOTOR DRIVING HAULAGE GEAR 


ally securing the steel wire armouring when cables of this 
character are used. These anchor blocks are designed 
with the object of ensuring not only a good mechanical 
grip, but also electrical continuity between the armourings 
of the cables leading to and from the box. All the 
interior fittings of the boxes are mounted on separate 
porcelain insulators. The cables are sealed inside the 
boxes with box compound, which is poured in hot and 


scale was the Ackton Hall Colliery at Featherstone, near 
Pontefract. We have recently been permitted, by the 
courtesy of Mr. Roslyn Holiday, the manager, to visit 
this colliery, and we have been much struck with the 
intelligence with which electricity has been employed 
there to assist in carrying on the great variety of work 
met with. Here we find electricity employed in almost 
every possible direction, the only exceptions being that it 
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sets bard when cold. As will be seen, division pieces are 
provided, which prevent the compound spreading where 
itis not required. Then, too, in some instances, oil is 
used in addition for covering all the connections when 
these have been made. In Messrs, Callenders’ discon- 


g. 44—-VERTICAL HAULAGE PLANT--ACKTON 


HALL COLLIERY 


is not used for winding or large fan driving. It is used, 
however, for lighting, hauling, coal cutting, coal screening 
and washing, pumping, for the driving of tools, «ce. 
At present the preponderance of Mr. Holiday's machinery 
is direct current, but we are by no means certain that 
starting de novo he would not equip his colliery entirely 
with three-phase plant. 

‘ A point to notice about the generating machinery at 
this colliery is that it ig.largely driven by steam turbines, 
and steam turbines working moreover, without condensers. 
We were informed that the steam consumption per kilo- 
watt averaged out about 25lb. over the whole plant 
installed. This would mean some 21]b. of steam per 
horse-power per hour. This may, perhaps, seem rather 
high, but there are no very large units, and it must also 
be taken into account that first cost was iow and the 
space taken up relatively small. There are in all seven 
steam turbine-driven sets in the power-house. The 
details of these are as follows :— 


One 300-kilowatt set, continuous current ... 
Three 150 sets, eg 55 
Two 44 


One 150 three-phase 
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In addition to these there are the following :— 


Volts, 
One 40- kilowatt belt-driven continuous-current 
dynamo ... , ip ssaee i ene A 
One 20-kilowatt belt-driven continuous-current 
dynamo ... i ae he a ete oa 110 
One 10-kilowatt direct-coupled continuous-current 
dynamo... .. eer rnmee i. 


The belt-driven dynamos are run off a Robey com- 


ment consists of two 5ft. diameter surging pulleys in | pulleys for duplicate driving. When first put down, this 


halves, each fitted with a 3ft. diameter friction clutch, 
turned and bored and bolted to the arms of the pulleys. 
These are provided with renewable segments in the rim, 
and are brass bushed so as to run loose on an upright 
shaft which has two cast steel driving arms. On these 
arms are secured right and left-hand screws, fitted with 
levers, and brass nuts which carry the expanding semi- 





Fig. 45-BELT DRIVEN 


pound engine, and the direet-coupled machine by a 
Bumsted and Chandler engine. Then there are two 
motor generators, one of these consisting of a 110-volt 
generator, coupled to a three-phase motor, and the other 
a 400-kilowatt continuous-current generator, coupled to a 
500-volt continuous-current motor. In addition to the 
foregoing, there is also a 60-kilowatt rotary converter, 
500 volts continuous-current to 320 volts three-phase. 

There are no less than fifty-three motors, of various 
sizes, ranging in horse-power from 1} to 80. These 
aggregate very nearly 1150 horse-power, and they are put 
to very diverse uses. Thus, to take the direct-current 
motors first, there are three 80 horse-power motors, one 
being used for an endless rope haulage, some 1} miles in 
length, and two being used for working the Luhrig coal 
washer, which is capable of dealing with 1000 tons per 
day. There are four 60 horse-power motors, which work 
the coal screens and endless rope haulages. Three 
10 horse-power motors deal with a disintegrator, an 
endless rope haulage, and a sawmill. There are ten 
25 horse-power moturs, working main, tail, and endless 
rope haulages, pumps, andthe machinery in a brickyard 
belonging to the colliery, and situated some two miles 
away. Six 12 horse-power motors drive machinery in 
the stables, the colliery estate workshops, the wagon 
shop, and the coke oven hoist. Three 10 horse-power 
motors drive pumps. Three of 6 horse-power are 
employed in the joiners’ shops and in working pumps. 
There are six of 4 horse-power engaged in like work 
and in driving the mechanics’ shop, while there are five of 
1} horse-power each, which are at work in the lamp-room, 
for the lamp-cleaning machinery, for driving small fans, 
and for working pumps. 

Altogether, there are some ten three-phase motors 
working in different places throughout the colliery. First 
of all there are four of 20 horse-power fitted specially to 
Hurd coal cutters made by Mavorand Coulson. To these 
we shall refer in more detail later on. Then there are one 


of 15 horse-power and four of 10 horse-power engaged in | 


pumping, and one, also of 10 horse-power, working a 
heading machine. 

To complete the electrical equipment there are thirty- 
five are lamps and about 1000 incandescent lamps. 

To give merely this list of electrical appliances and 
their applications affords but a faint idea of the ingenuity 
with which they have been employed. Taking the 
haulage at Ackton Hall Colliery first, we find that there 
are four separate installations. The largest of these is 
situated close to the bottom of one of the shafts. We 
illustrate it in Figs. 43 and 44, page xiv. It is interesting 
in more ways than one. In the first place, the motors 
are not mounted at ground level, but are erected on a 
platform carried on heavy timbers, the platform being 
huilt in a recess hewn out of the solid rock roof, and being 
vell up out of the way of anything passing in the road 
underneath. There are two direct-current motors, of 
the type shown in Fig. 43. They are entirely open, 
as this part of the colliery is never likely to have 
gas in it. We noticed that brushes made up of 
thin brass strips were employed, and we were in- 
formed by Mr. Holiday that each motor man throughout 
the mine made his own brushes. The motors drive by 
link belting on to two pulleys connected with the gearing 
of the haulage mechanism. This, as will be seen in 
Fig. 44, is of the vertical type. It was constructed by 
Messrs. Qualter, Hall and Co., of Barnsley. This arrange- 


HAULAGE PLANT 


| circular friction segments. These are actuated by means 


of levers connected to a sliding sleeve on the shaft, and 
are worked by hand wheels, screws, &c. The counter 
gear consists of a strong spur wheel made in halves fixed 


| plant only drove one haulage rope, this being some mile 


and a-half long. It later on became necessary to add 
another haulage rope of about the same length, an? all 
that was done was to add another motor and another 
rope drum. On the occasion of our visit, this plant was 
working most smoothly and successfully. 

The next most important haulages at this colliery are 
three driven by 60 horse-power motors. Perhaps the 
most interesting of these is situated some 1000 yards from 
the pit shaft, and is employed in hauling the tubs up an 
incline 600 yards long, and having a gradient of 1 in 6. 
The construction of this incline was rendered necessary 
by a fault being encountered which dropped the seam 
60 yards. It is interesting to note that two seams overlie 
one another in this pit, the depth of earth between them 
being exactly 60 yards. The conseqence has been that 
the upper seam has, at the fault, been found to come exactly 
at the level of the lower seam, and can be worked from the 


' same level. The haulage plant working the incline is 


shown in Fig. 45, herewith. The motor, which is again of 
the entirely open type, drives the haulage mechanism 
through a canvas belt. The gear itself was constructed 
by Mr. Holiday, who used for it materials which he had 
at hand, and we may, perhaps, mention here that a point 
which struck us at this colliery was the way in which 
material at hand had been made use of. Special 
machinery for special work is by no means the order of 
the day, but rather the application of machinery already 
on the site in any direction which it might be required. 
Both Figs. 43 and 45 show well the conditions under which 
electrical machinery may be expected to work under- 
ground. Indeed, the conditions in both cases may be 
said to be above the average, for water is very nearly 
absent, and is, at all events, present in very small 
quantities, thus forming a complete contrast with many 
another mine. 

In the back of the engraving, Fig. 45, will be seen a 
small countershaft secured to the rock roof of the 
machinery chamber. This works a small ram pump. 

It will be unnecessary to go much further into detail 
with regard to the various haulage plants at this colliery. 
We may, however, draw attention to Fig. 46, below, 
which shows a plant wherein the motor is coupled direct 
tc the gear and not through a belt as in the other 
instances. This gear was constructed by Messrs. Qualter, 
Hall and Co. It is carried on a steel girder frame, and 
can be moved from place to place as required. It con- 
sists of two hauling drums in halves, 4{t. diameter, bushed 
with brass, and working on a main shaft driven by means 
of jaw clutches. A spur wheel in halves is also keyed 
on the shaft, and gears with a pinion on the counter- 
shaft, on which is also keyed a machine-cut spur wheel 
gearing into a raw hide pinion on the motor spindle. 
The motor is of 25 horse-power. The whole of the brake 
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Fig. 46—MOTOR DRIVEN HAULAGE 


on an upright shaft. This gears into a pinion working on 
a counter shaft, on which is also keyed a bevel wheel 
made in halves, gearing with two pinions working on 
separate counter shafts on which are keyed strong belt 
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and clutch levers are brought to a position near to- 

gether, so that the whole is under control of one man. 
The screens are driven by an electric motor by means of 

a belt; the plant does not call for any special mention. 
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being dealt with in the same way as any other above- 
ground installation. The same remark applies to the coal- 
washing machinery, which is driven by two 80 horse-power 
motors. In both instances the work is well and easily 
done. 

Regarding the various other applications of direct- 
current motors to work of different kinds, it is perhaps 
unnecessary to speak. It may, however, be of interest to 
repeat that they are employed for working a disintegrator ; 
a saw mill; machinery in a brickyard belonging to the 
colliery ; chaff cutting in the stables; machinery in the 
estate workshops and quarry; in the wagon, joiners’, and 


wheel loose on its shaft, and close to it a dise which 
was firmly fixed to the shaft. On the rim of this 
disc was a projecting lug, and on the side of the bevel 
wheel was another projection, which just cleared the 
rim of the disc, but engaged with the projection 
upon it. Thus, the bevel wheel could, make. practically 
one revolution without driving the cutter wheel shaft, and 
hence without doing any work. The motors were geared 
5 to 1, so that they could make five revolutions free. A re- 
versing switch was also added, and with this arrangement it 
was found possible to liberate the cutter wheel, by letting 
the motors run forward, giving ajerk toit. This combina- 





mechanics’ shops, in the latter of which some of the 
motors are coupled singly to larger sized machines; the 


tion worked so well that the resistance rings were done 
away with, and the mo, started by being connected 














Fig. 47—COAL CUTTER AND THREE PHASE MOTOR 


coke oven hoist; lamp cleaning machinery; fans and 
pumps. We must not forget to mention a point in con- 
nection with the coal washers. It is necessary to run 
these machines for considerable periods at about quarter 
speed to prevent the sludge from settling solid in the 
tanks. Mr. Holiday obtains this slow speed by the use 


of two motors, and by means of a switch which can couple | 


the two motor in series and the fields in parallel. 


We mentioned earlier on that three-phase motors were | 


used for working the coal cutters. Mr. Holiday, who 
believes strongly in the use of three-phase current in coal 
cutting, was the first, in this country at all events, to 
apply successfully this method of driving to coal-cutting 
machinery, and we are enabled by his courtesy to give in 
Fig. 47, above, a reproduction from a photograph of a 
Hurd coal cutter, made by Messrs. Mavor and Coulson, 
and adapted for three-phase working by Mr. Holiday him- 
self. Ina communication which he made some little while 
ago to the Journal of the British Society of Mining 
Students, he gives some reason for adopting three-phase 
current for coal cutters, and details some of the experi- 
ences he met with before attaining success. In com- 
mencing the subject he draws attention to the fact that, 
with continuous coal cutters, the motors used are usually 
of the series type. In these, he explains, insulation is 
difficult because of the limited space, and maintenance is 
not easy because of the severe vibrations to which the 
motors are subjected, this vibration being one of the most 
frequent causes of breakdown. Rubbing contacts are 
also necessary with a consequent liability to sparking, 
this being due perhaps to mechanical, perhaps to 
electrical causes. He mentions the fact that makers do 
their utmost to minimise the dangers consequent on this. 
They designthe motors in the first instance so that they 
give a minimum of sparking and then enclose them com- 
pletely in cases which are called “ gas tight.” Inspection 
covers must, however, be provided, he continues, “and, 
as they must be left so that the men in the pit can open 
them, they are about as reliable as an unlocked safety 
lamp in the hands of miners.” 

In starting a series motor, he goes on, if the full cur- 
rent is switched on suddenly while the motor is at rest, 
a heavy rush of current passes through the armature, 
which lasts until the fuses blow or until it is switched off 
again. If this rush of current lasts long, the armature is | 
burnt. Starting difficulties are overcome by means of | 
resistances, but these are a constant source of trouble. 
Owing to varying temperatures and to the vibration, 
screws are liable to work loose and arcing to be set up. 
On the other hand, with continuous current only two 
cables are necessary. 

Two-phase currents he passes over, saying that there 
are difficulties in starting. With three-phase currents 
three cables are required. The motors start fairly well. 
In these the full working current passes through the 
stationary part of the motors only; consequently there | 
is more room for insulation, and breakdowns are much 
less frequent than with direct-current motors. The great 
disadvantage of the three-phase motor is that it has a 
very small starting torque—not nearly as great as that in 
a series continuous-current motor. In order to increase 
this starting torque resistances are introduced into the 
rotor circuit, and as a consequence there must be three 
slip rings to convey the current from the rotor to the 
resistances. “These rings are of solid brass, and they are 
not liable to spark from electrical causes, but may do so 
if subjected to vibration. These were the considerations | 
which confronted Mr. Holiday when he first set himself to | 
work out the question of electrical coal cutting. He decided | 
finally that if the three-phase motor could be given sufficient | 
starting torque, it would be far safer and less complicated | 
than the continuous-current motor. In his first, experi- | 
ments he used a Diamond Coal Cutter Company’s cutter 
wheel and two 10 horse-power Brown Boveri motors. | 
He, after some experiment, made the driving bevel 


directly to the mains. This Mr. Holiday considers to be 
practically the secret of the application of three-phase 
motors to coal cutting. He has since adopted Hurd bar 
cutters, and has fitted each with a 20 horse-power three- 
phase motor. He has neyer had afuse blow witha 
| three-phase motor, though several times he has had disc 
machines pulled up dead. The reason for this is, as he 
| explains, that the motors and the mains have a high in- 
duction which checks the flow of current. Hence he is 
| able to place all his fuses on the surface—a great point. 
Mr. Holiday considers that the many advantages of three- 
| phase plant quite counterbalance the extra cost in cable. 
He has found these motors work well, and has never had 
to change the bearings. He fits the motors to the cutters, 
and makes his own switch-boxes at the colliery. Indeed. 
this remark applies not only to coal cutters, but through- 
out the whole electric system. The coal cutter switches 
are closed with an accurately machined cover and cement 








Fig. 48-CABLE SUSPENDERS 


| joint. The handle works into the box through a gland. 


| He has never had any sparking. The voltage used is 320. 
We noticed at this mine an ingenious contrivance, 
for suspending the cables going down the shaft, which 
has been patented by Mr. Holiday. Mr. Holiday prefers to 
use single cables for this purpose, and to have them of 
hard-drawn copper, with a light insulating covering. At 
the top of the shaft each cable is gripped in the clamp, 
and is held there by means of the six bolts and nuts. 
Thorough insulation is ensured by the construction of the 
| suspender, which consists of an inverted cast iron basin 


| provided with a banger and with a central tube, up 


through which the stalk of the cable grip is passed. The 
bottom of the annular space formed in the cast iron basin 
by central tube is filled in with a ring of wood. Over this 
is placed a ring of rubber, and the remainder of the space 
is filled up with oil. The gripper stalk is passed through 
a hole in an inverted thimble, and secured by a cotter. 
The thimble is then dropped into the oil, and rests on the 
rubber. The whole is then closed in with a domed 
covering. Mr. Holiday informs us that he and others 
have found this arrangement answer-admirably. The 
two engravings—Figs. 48 and 49, on this page—show this 
apparatus in section, and as it is arranged in actual 
practice. In this case the three cables were each 
600 yards long. The engraving is reproduced from a 
| photograph taken at the Ackton Hall Colliery. The 
suspenders are so arranged that the cables hang well 
clear of the side of the shaft, and when they reach the 





bottom they are given a slight bight before being looped 
up to the insulators, so that any moisture which may 
collect on and run down them will drip off at the bottom 
of the bight or loop, and not reach the insulators, 

We cannot leave this mine without, making mention of 
a three-phase pumping plant which has been installed, 
A reservoir has been constructed in a field belonging to 
the Colliery Company some 1000 yards away from the 
shafts. The water from a stream some 500 or 600 yards 
away is pumped into this reservoir by means of a centri. 
fugal pump driven by two 10 horse-power motors coupled 
direct on to the shaft on either side of the pump. These 
motors have also been deprived of their slip rings, as haye 
the coal cutter motors, and are started by being connected 
direct to the mains. An ingenious inductional contrivance, 
invented by Mr. Holiday, shows when the water level 
is getting too low, so that the attendant may know when 
to switch off the current without having to walk the 5(0 
or 600 yards to see. The water from the reservoir is 
pumped to the pit mouth by means of a set of electrically. 
driven three-throw horizontal pumps, the motor in this 
case being of 15 horse-power three-phase. This is started 
by the aid of resistances, there not being sufficient 
“give” in the system to permit of their being done away 
with, Its ordinary working current with a voltage of 320 
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Fig. 49—THE HOLIDAY CABLE SUSPENDER 


is about 44 ampéres. If the current is switched right on 
without the resistances, the motor simply hums without 
moving, and a current of about 100 ampéres passes. 


THE BOLSOVER COLLIERY. 


Another colliery which we were enalled, by the 
courtesy of its manager, Mr. Houfton, to visit was that 
belonging to the BolsoverColliery Company. This pit is 
interesting in that, having some time ago adopted direct- 
surrent working for its haulage plants, it has recentls 
installed a fairly large three-phase plant. The direct 
current plant at bank consists of a 100-kilowatt compound- 
wound four-pole dynamo, giving 600 volts at’ 720 revolu- 
tions per minute, this being belt-driven by a single-cylincer 
horizontal engine made by Messrs. John Davis and Son, of 
Derby, andatwo-pole Goulden dynamo, giving 67 ampéres 
and 528 volts at 630 revolutions. Itis driven by a single- 
cylinder horizontal’ engine by means of an overhead 
countershaft and belting. There are, in addition, two 
lighting plants; one of these gives 200 ampéres :t 
110 volts and 940 revolutions per minute, and the otke: 
180 ampéres at 110 volts at 805 revolutions per minute. 
Both of these are driven by horizontal Robey engines. 
The first-named generating plant drives a motor which 
is an exact counterpart of the dynamo as regards size, and 
this actuates a haulage gear by means of a belt. The 
second plant, until the installation of the three-phase 
dynamo, drove a series-wound motor near the bottom of 
the shaft, but at present this is not at work, though we 
understand it is shortly to be re-employed. 

The three-phase installation consists of a 180-kilowat‘ 
Westinghouse generator running at 514 revolutions, anl 
with a voltage of 440. Itis driven by a vertical Westinz- 
house engine with two cylinders, each 20in. by 16in. 
stroke. The motor down the pit is of the Westinghouse 
make and of 200 horse-power, and works at 580 revolutions 
per minute, with a voltage of 400. It drives three 
endless rope haulages of 440 yards, 3600 yards—shortly 
to be made 4800 yards—and 2000 yards respectively. We 
were informed that the whole plant runs well and gives 
no trouble whatever.’ The switch gear is quite ore, a3 
there is no gas in the mine at this point. 
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LONDON: FRIDAY EVENING, JUNE 24, 1904. 


WITH 
SUPPLEMENT 


[Pricz{ } SrxPEnce 








Avent Civil Engineers 


in the uprmeat of the Director of 
ngineering and Architectural Works in the 
Manairalty at the Head Office and the Outports 


28). 
(2). DEN COMPETITIVE EXAMINATION will be held 
in JULY. Technical ing and qualifications necessary. 
Applications must be received at > Civil Service Com- 
mission, og: eperdens, London, W., not later than the 
7th July, nted forms to be obtained, with particulars, 
from the SECRETARY, Civil Service Commission, dpsgpecr 


z j India-office, Whitehali, 
22nd June, 1904. 


I'he Secretary of State for 


India in Council: is prepared to receive 
pn DERS from such persons as may be willing to 


PLY :— 
SWITCHES and CROSSINGS for 751b. rails, and SLIPS 
for ditto. 

The conditions of contract may be obtained on application to 
the Director-General of Stores, India-office, Whivehall, 8. W. 
and Tenders are to be delivered at that Office by Two o'clock 

weaday, the Sth July, 1904, after which time no 
Render will be received. 
E. GRANT BURLS, 

2056 


Director-General of Stores. 
PATENTS, DESIGNS, AND TRADE MARKS ACTS, 
883 to 1888. 


Notice is Hereby Given that 


HEINRICH KOPPERS, formerly of Carnap, near 
Essen, at present residing at 40, Rellinghauserstrasse, Essen, 
Germazy, SEEKS LEAVE w AMEND the Specification of 
Letters Patent No. 23,278 of 1901, granted to him for * Improve- 
ments in Regenerative Coke Ovens with Separate Distribution 
of Gas and Air to the Heating Flues.” 
Particulars of the pro Amendment were set forth in the 
spuewee Official Journal (Patents), issued on the 15th June, 


Any person, or persons, may give notice of 0} Freres to the 
eer mt (on Form G) at the Patent-office, 25, Southampton- 
, London, W.C., within one calendar month from the 


date pe he said Journal 
C. N. DALTON, 
Comptroller- -General. 
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Notice by by "the Stirling 


(The Original Manufacturers he Stirling 


Boile 

63, DEANSGATE ARCADE, MANCH)! 3TER. 
The arr Boiler Soeny Limited of Edinburgh having 
ATTEM to INTIM ——— customers by threaten- 
ith | oe coding for infringement, WE 
Y INFORM a. RS and USERS of our 
Boilers that WE Witt LNDEMBIFY them against 
a for infringe- 
our Solicitors, 
IND ANY SUCH 





mences of any such | 
= FURTHER that we will, thro 
. Faithfull and Owen, London, DEF 


Ae ated this 7th day of March, 1904. 
For Tue Stiauine Company 
E. G. CONSTA ‘NTI NE, 
Manager, British Branch. 


The Stirling Boiler. — Warning. 


THE STIRLING COMPANY (who are the original 
makersof the STIRLING BOILER) H REBY GIVE NUE ICE 
pwd they have for infri 

their Patent, i. 20,404 of the the vent 895, against the Stirling 
eos Compa , Limited, of iainburgh, im respect of their 


e Drum y 

LL PURCHASERS of such Five Drum Boilers from the 
surtng — Company, Limited, ARE aaeeey NOTIFIED 
ings have been commenced, andthat USERS 
AREL Lia LE as well as Manufacturers, and that the Stirling 

Company intend to enforce their _— against all infringers. 
Dated this 11th day of March, 
For Tae om Company, 

E.G. CONSTANTINE, 

Manager, British Branch. 
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(lhe Glasgow and West of Scotland 


ECHN IgAl. COLLEGE. 
DEPARTMENT OF MECHANIC 
epitssoetiors are inv ITED for the following POSI- 
Lecturer and Chief Assistant—Salary, £150 to £200. 
Assistant Lecturer and Demonstrator— Salary, £100 to £125. 
Candidates must have had worksho experience, : and a sound 
training in oo and mec ics, 
Further y be obtained on application to Pro- 
BOTTOM, Bath-street, G yw, to whom 
plications mur* be sent not later than July 13th, 1904." 1929 


niversit of _Birmin ham. 


CHAIR OF ELECTRICAL ENGINEERIN 
The Council invites ee for a CHAIR of 
ELECTRICAL ENGINEERIN 
The stipend offered is £1000 = annum, and the Professor 
wate at liberty to undertake acertain amount of consulting 


The University _ shortly be opening extensive buildings, 
with aginecring, Me equipment for iS hing the main branches of 


oes and ng. 
is tis hoped ultimate y to establish a Faculty dealing with 
plied Science, and, outside teaching duties, there will be 
Seis of organisation and administration in 
inate the oe of such a Faculty. 
Engineering Department there is already a Professor 
Mechanical Engines coring, and there are Lecturers on Civil 
Mechanteal, and Electrical Engineering, besides several 
— Lecturers and go Saye 
The Council is anxious to sec a Professor who has had 
practical experience in his profession, and in the administra- 
tion of work of some magnitude, and who at the same time is 
specially interested in the education of Engineers. 
Pin may be d from the undersigned, 
whom applicati d by such evidence as to 
qualifientings for the post asa Pepaiaate may thiak desirable, 
should be sent not later than bd, Ist August, 1904. 
oe . H. MORLEY, | 


Bomtey,, Baroda, and Central 
NDI 


~ RAILWAY COMPANY 
jirectors are prepared to receive up to noon on Thurs- 
aay tho rem nant, TENDERS for the SUPPLY of 














retary. — 





bare must be bade on a form, conte of which, with 
Eppes can tained at these Offices on payment of 
gs (which will Be be returned). 
rectors do not bind themselves to accept the lowest 

oral any Tender 

T. W. WOOD, 
Secretary. 
7, Gloucester House. 
lshopeanbestenct Without, 


pet 
Zist date? 1904. 2029 


Race of Halifax.— 
The Tram: wmare 3 and Elec rlelty Committee of the Halifax 
Corporation invite RS for the PURCHASE of the 
ae 2: ELABT a 2, hy m use at their Electricity Works :— 
+ ee ngle-phase Alternator, 83 cycles, 2200. volts. 


Two ” 
Two 120-KW. Direct-current Generators, 500 volts. 
All the above are suitable for rope-driving, and were made by 
he Electric Construction Company, Ltd., Wolverhampton. 
230 a Transformers, 2000 to 100-200 volts, by 


akers. 
One 8 H.P. a may Robey Engine, with fly-wheel. 
i be obtained on Si rp to Mr. 
3: M. LE.E., Borough Electrical Engineer, 


ays “ Disused Plant,” must be sent to the 
und ed on or before Monday, July 18th, 
The ittee do not bind themselves to ‘accept the highest 
any Tender. 
By order, 


KEIGHLEY WA 5 ay 
n Clerk, 





ounty 


996 





| Borough of Aston Manor.— 


ECTRIC SUPPLY DEPARTMENT. 
to receive TENDERS for the 


The Corporation are prepare 
: and — complete of :— 
PEWORK, 


SUPPLY, DELIVERY 
PI 


Specifications and forms of tie “thy po ay be obtained from 
Mr. T. J. Ballard, Corporation Electrical Engineer, Electricity 
Works, Chester- street, Aston Manor, on payment of £1, which 
will be returned on receipt of a bona fide Tender. 

The lowest or any Tender not necessaril scetyind : and firms 
tendering must not pay less than the standard rate of wages 
observed in their district. 

Sealed Tenders, addressed to the Chairman of the Electricity 
Committee, Council House, Aston Manor, must be delivered 
on or Defore Twelve o'clock noon on Monday, July 18th, 1904. 
Council House, 

Aston Manor, 
June, 1904, 


2042 
Bristol Docks. — New Dock 
WORKS, AVONMOUTIL. 


The Docks Committee of the City and County of Bristol are 
prepared to receive TENDERS for the CONSTRU pons 
DELIVERY, ERECTING in place, FITTING, eee: 
and MAINTENANCE for twelve months of HYDRAU Lie 
MACH k Gate Machines, Sluice 


INERY, consisting of Lock 
Machines, Capstans, Swing Bridge Machinery, and Caisson 
Hauling Machinery, 





for the Royal Edward Dock, now in 
course of construction at Avonmouth, in the Port of Bristol. 

Tenders will be considered only from firms who have done 
similar work before, and tenderers will’ be required to state 
what work they have done of a similar nature. 

On and after the 20th day of June, 1904, copies of the 
specification, schedule of quantities, form of ‘ender, form of 
contract, and copies of contract drawings can be obtained from 
the undersigned on production of a receipt from the Secretary 
of the Docks Committee showing that £5 has been paid as 
deposit. The deposit of £5 will be returned to bona fide 
tenderers hereafter. 

Tenders must be enclosed in a sealed envalonss endorsed 
“Tender for Hydraulic Machinery,” and ssed to the 
Secretary of the Docks Committee, Docks Office, 19, Queen- 
square, Bristol, and must be delivered to him, aceompanied by 
the necessary documents, before 10 a.m. on Monday, July 25th, 


The Docks Committee of the Council of the City and County 
of Bristol do not bind themselves to accept the lowest or any 
Tender. 

W. W. SQUIRE, 
Engineer. 
Engineer's Office. 
Cumberland-road, Bristol, 
1904. 


June 14th, 1958 





(‘ounty Borough of Warrington. 
LIGHT 1 RAILWAYS. 


The Corporation invite TENDERS for the SUPPLY, 
DELIV ERY and ERECTION of STEEL POLES, TROLLEY 
WIRES, &c., forming complete overhead equipment for about 
550 yards of double track, including speciai arrangements at 
the swing bridge over the Manchester Ship Canal. 

Copies of specification, with form of Tender and general 
conditions, can be obtained at the offices of Messrs. bape and 
Cardew, 8, Queen’s Ann’s-gate, Westminster, S.W., upon 
payment of a fee of one guinea, which will be returnei on 
receipt of a bona fide ‘'ender. Duplicate copies of the 
specification can be obtained payment of 5s. (non- 
returnable). 

The Contractor whose Tender is accepted will be required to 
okewve the recognised customs and Conditions as to rate of 

es and working hours prevailing in the district. 

| Tondues, securely fastened and endorsed ** Tender for Over- 
head Equipment,” must be addressed to the undersigned, and 
delivered at the Town Hall, a on or before 12 o'clock 
noon on Tuesday, July 12th, 1 

The Corporation do not bind SER to accept the lowest 


or any Tender. 
. LYON WHIT ar E, 
Town Clerk. 


2025 


on 


Town Hall, 
Warrington. 





+ ° e 
(Clyde Navigation—To Crane 
weeea AND ELECTRICAL ENGINEERS. 
ELECTRIC COALING HOISTs. 

Rh mat. = the Clyde Navigation invite TENDERS for 
; woe ton LLECTRIC COALING HOISTS, for Clydebank 

Joe 

Copies of the general specification, with form of Tender, are 
to be had at this office from Mr. Geo, H. Baxter, the Mechanical 
Engineer, on payment c 3s., which will be refunded on 
recei ipt of a bona fide Tender. 

Sealed Tenders, marked “ Tender for Electric Coaling Hoists,” 
to be > with the undersigned not later than noon of 25th 
July, 1904. 

The Trustees m: 6 “re a lowest or any Tender. 
t. 


“Guam aii and Secretary. 
16, Robertson-street, Glasgow. 
904. 


10th June, 1 
of ‘London. =To 


(Jounty 
TRACTORS AND OTHERS. 
The London County Council invites TENDERS for WORKS 


to be executed in connection with the RECONSTRUCTION 
of the BRIDGE carrying High-street, Kingsland, over the 
North London Railway near Dalston Junction, in — Borough 
of Hackney, in the Administrative County of London, 

Persons desiring to submit Tenders may obtain the drawings, 
specifications, bills of quantities, form of Tender, and other 

rticulars upon application rs the Council’s Chief Engineer, 
fir. Maurice ritzmaurice, C. .» at the County Hall, Spring- 
gardens, S.W., upon payment e the Cashier of the Council 
of the sum of £3. 

This amount will, after the Council or its Committee shall have 
come to a decision upon the Tenders received, but not before, 
be returned to the tenderer, provided he sha ali have sent in a 
bona fide Tender and not have withdrawn the same 

Tenders must be upon the official forms, and the See 
instructions contained therein must be strictly complie 

The contractors will be bound by the contract to pay be all 
workmen eed ept a reasonable number of legally boun ps ob 
tices) employed by them wages at rates not less, and to observe 
hours of labour not greater, than the rates and hours set out in 
the Council's list, and such rates of wages and hours of labour 
will be inserted in and form part of the contract by way of 
schedule. 

Each Tender is to be delivered at the County Hall, in a 

sealed cover, addressed to ‘ * The 2 Clerk of *2e London County 
Council, Spring-gardens, S.W.,” and marked “Tender for 
Reconstruction of Bridge carrying High-street, Kingsland, 
{e North London Railway. 

No Tender will be received after 10 a.m. on Tuesday, the 
12th Ju'y, 1904. 

Any Tender which does not comply with the printed instruc- 
tions for Tender may be rejec 

The Council does not bind itself co accept the lowest or any 
Tender, and it will not accept the Tender of any person or firm 
who shall*on any previous occasion have withdrawn a Tender 

ter the same had been opened unless the reasons for the 
withdrawal were satisfactory to the Council. 
GOMME, 
Clerk of a ‘London County Council. 


Count; ee. Spri ‘dens, S.W., 
Fi Dist Tune, 1904, 2065 





COMPOUND SU RFACE-CONDENSING MARINE 
ENGINE, BO.LER, &c. 
he Commis- 


Cork Harbour 


STONERS invite TENDERS for a new COMPOUND 
SURFACE- mh Let MARINE ENGINE and BOILER 
for Hopper Barge No. 4. Also SAND PUMP DREDGING 
GEAR for the sat same vessel. 

Specification and_form of Tender can be obtained from 
James Price, Esq., = 1.C.E., Harbour Engineer's Office, 9 and 
nor Quay, Cork. 

ers, marked ‘Tender for ene — Boiler for Hogar) Se 

" addressed to ecretary, to be lodged with 
before § p.m. on July 13th, ist 
The Commissioners do ‘not bind themselves to accept the 
lowest or any Tender. afaik 
y 0 


WILLIAM eee. 

ecretary. 

Cork Harbour Commissioners’ Office, 
9 and 29, Lapp’s Quay, Cork, 


16th June, 1904, 2012 








(['enders are Required for Elec- 
BD Ry stipe aig ye at the Cement Works of 
Messrs. W son and Co., Ltd., Halling, near Rochester. 
To include pan rol and the several Motors required, for 
which separate prices must be submitted. 
Sprevaiee te I. 
iculars apply to “MANAGER, at the Works, where 
the ¢ val mm nt positions can be seen and further particulars 
olens m. Lee, Son and Co., Ltd., 
to accept the lowest or any Tender. 


he Great “Indian Peninsula 


Page this COMPANY. 
The Dir are prepared to receive TENDERS for the 
SU PPLY Stine following STORES, namely :— 
Steel and Iron Work for | Steel Fishing Pieces. 
Bridges. Coiled Keys. 
Cast Iron Sleepers, &c. Copper Plates and Rods. 
Steel — Nuts, Brass-and Iron Screws 
Was Split Pins. 
Tie Bars, ( Gibs, and Cotters. Goan Hearth Acid Steel Loco. 
Yorkshire Iron. oiler Plates. 
Steel Rails. | 
Be aca mana and forms of ‘ender may be obtained at this 
yment of se fee for the specification, which pay- | 
an wil not be return | 
Tenders must be ‘iclivered in sealed envelopes, addressed to | 
the undersigned , marked “Tender for Steel and Jron Work 
for Bridges,” or asthe case may be, not later than 11 o’clock 
a.m. on fhursday, the 30th instant. | 
The Directors do not bind themselves to accept the lowest or | 


any Tender. 
J. 1, BERRY, Secretary. 


do not bind themselves 
2013 _ 








and and 


—, 's O 
Chpthalrarenne, E.C., 
mdon, 2ist June, ‘1904. 


TO ENGINEERS AND OTHERS. 


[ihe Metropolitan Asylums Board | 


invite TENDERS for INSTALLING new BATHS and | 

LAVATORY BASINS, with Services, in the Administration } 
Block jat Caterham Asylum, Caterham, Surrey, in accordance 
with pe wey 4 Ss by Mr. W. T. Hatch, | 
M.LC Engineer-in-Chief 

— Sno hg conditions of contract, and form of } 
Tender may be inspected at the office of the Board, Embank- 
ment, London, E.C., on and after Friday, 24th June, 1904, and | 
can then be obtained upon payment of a deposit of £2. The | 
amount of the deposit will be returned only to persons who 
ae sent in bona fide Tenders in accordance with the regula- 
tions. 

Tenders, addressed as noted on the form, must be delivered 
at the office of the Board not later than 10 a.m. on Tuesday, 
12th July, 1 


2028 





(By order) 
T. DUNCOMBE MANN, 
Clerk to the Bo ard. 
2017 


~ Railway 


YDEKS 


20th June, 1904. 2 
" > 
[he South Indian 
COMPANY, Limited, is prepared to receive TEN 
for the SUPFLY o 
ROLLING ‘STOCK, comprising 20 Steel Covered Goods 
Vagons. 
Specifications and forms of Tender may be obtained at the 
Company's Offices on and after Monday next, the 27th instant. 
Tenders, essed to the Chairman and Directors of the 
South Indian Railway Company, Limited, and marked “‘ Tender 
= Rolling Stock,” must be left with the ‘undersigned not later 
n Twelve o’clock noon of Tuesday, the 12th day of July, 





The Company is not bound to accept the lowest or any 
Tender. 

A charge, which will not be returned, will be made of 10s. for 
each copy of the specification. 

Copies of the drawings may be obtained at the office of Sir 
George B. Bruce, 3, Victoria-street, Westminster, on payment 
of 5s. per sheet. 


By order, 
HENRY W. NOTMAN, 
Managing Director. 





Company's Office: 
55, Gracechurch-street, Tomi, E.C., 
nd June, 





2064 
| 


[ihe Urban District Council of| 


HANDSWORTH. | 
ELECTRIC LIGHT AND POWER SUPPLY. 

The Urban District Council of Handsworth invite TENDERS 
for the SUPPLY and DELIVERY of the following, in con- 
nection with the electric poy 

Contract No. 4—-WATER-TUBE BOIL oro | 
No. 5—ENGINES and DYNAMO: 
No. a5 HAND TR: AV ELLING | 


No. 7—STORAGE BATTERY. 
. 8-ARC LAMPS and POSTS. 
° No. 9-SWITCHBOARD and BOOSTERS. 
Tenders will only be considered for the whole of the work 
covered by each specification and not for any part thereof. 
Copies of the specifications, with the conditions of contract, 
, can obtained on or after Saturday, 25th June, 1904, 
from the undersigned on payment of Three Guineas for each 
specification, which amount will be returned on receipt of a 
bona fide Tender, together with the specifications, drawings, 
conditions of contract, &c. 
The specifications, conditions of contract and drawings can 
~ seen at (but not obtained from) the offices of the Consulting 
neers, Messrs Kennedy and Jenkin, 17, Victoria-street, 
Wocententent London, S8.W. 

Tenders on the prescribed form, in sealed envelopes, and 
endorsed on the outside “ Electric Light and Power Supply 
Tender, Contract No......,” must be delivered at my office at 
the Yn ap — Handsworth, before noon on Monday, 


llth 2 

ender of any person or firm paying less than the 
standard rate of wages current in the district in which the 
work is executed will not be considered. 

The Council do not bind themselves to accept the lowest or 
any Tender, and no allowance will be made for any expense 
incurred in the preparation of any Tender. 

H. WARD, Clerk. 


The Council House, 
Handsworth, near Birmingham, 
13th June, 1904. 2011 


TROWBRIDGE SEWAGE DISPOSAL WORKs. 
TO ENGINEERS, 


ihe Urban ‘District Council of 


TROWBRIDGE invite TENDERS for the SUPPLY 
and ERECTION of GAS-PRODUCING PLANT, GAS 
dae wits and PUMPS for their Disposal Works at. Trow- 

copies of the pecifications and conditi may be obtained of 
ineer to the Council, Mn W. H. Stanley, A. M. Inst. 
arket House-chambers, Trowbridge, on payment of a 
bm of One Guinea, which will be returned on receipt of a 
by fide Tender. 
aled Tenders, endorsed ‘Tender for Machinery, Trow- 
brides Sewage Works,” to be delivered or sent to me, the under- 
signed, on or oe veg 18th next. 
nirit y will be required for the due performance of the 








contra 
The Council will not be bound to accep. the lowest or any 
Tender. 
By Sees 
T. S. HILL, 
Clerk to the Council. 


1933 


The Waterworks | Committee of 

“Shannon invite TENDERS for the SUPPLY 

and ERECTION of NEW PUMPING ENGINE and PUMP 

for the town supply. The ergine may be a windmill or an oil 
e or a steam engine with boiler. 

e water is. brow from a river Shannon, and is pumped up 


to a stoi about 800 yards, through a 3in. 
mya af The total lift > about 85ft. 
The supply required is four thousand gallons per hour, and 
d to give a satisfactory guarantee 
that this sya s supply will be maintained for a period of five 
years 
mvariers, Lane sod to ee eae. erection, connections 
to rising main, shed accommodation, and = accessories of 
every kind, will be receive | 3 the SECRET RY, Waterworks 


Town —_ srieatiar, 
ie, 1904. 








‘\ 


| experience ; 





Committee, Carrick-on- Sennen, up to the ith July, ees 


F2ecutive Engineer Required for 
the Public Works Department of the Federated Malay 
States. 

The services of this officer are specially required for the con- 
struction of hydraulic works in connection with the lighting 
of Kuala Lumpor by electricity, pemetreny es the 
construction of a water race some three miles long, but he may 
ES called upon to perform other suitable duties in any of the 

Federated Malay States. 

He must be a fully qualified civil engineer, with practical 
experience in hydraulic works, includin pipe laying, con- 
struction of buildings and erection of machin 

p Candidates should not be less than 30 nor po than 40 years 
Of a 

The “engagement is a temporary one only, for a period of two 
ep Salary £420 per annum, whic will, for purposes of 

»cal payment, be converted into dollars at a rate of exchange 
based upon the average Singapore Bank monthly rate. 

He shal! also be provided with free unfurnished quarters on 
the works and free medical advice and treatment, and receive 
an allowance for the keep of one horse or a bicycle, and shall 
be paid the usual field allowance when sleeping away, from 
headquarters, in accordance with the General Orders which 
may be in force from time to time, but when residing in Kuala 
Lamspor or elsewhere he will be required to pay a reasonable 
rent for his quarters at a rate to be fixed by the Government. 

Half-salary will be paid during the passage out. 

Full salary will commence from date of arrival in Selangor. 

Security to the extent of £100 will be required. 

Free passage, first-class, out and home again on termination 
of engagement. 

The candidate selected will be required to pass a strict 
medical evamination and sign an agreement before appoint- 
ment. Applications, by letter (no special form rec pred), 
stating age, whether m arried or single, and giving full 


| culars of experience, accompanied by copies of Cestinecetiohs 


(not originals), with names and adresses of references of whom 
inquiry can be made as to capabilities and character, will be 
received by the Crown Agents for the Colonies, Whitehall- 
gardens, Lordon, S.W., up to 9th July. 
The following reference should be’ en on the left-hand 
corner of letter of application -—M/1909. 
he Crown Agents possess no further information in regard 
to this appointment, and cannot undertake to answer inquiries. 
2058 


to 


Sierra Leone Government ‘Rail- 


WAY.—OPEN LINES. 
LOCOMOTIVE SUPERINTENDENT RE 
SERVICE ON THE ABOVE RAIL 

Term of engagement, three years in the rove pone tll 

Salary £550 per annum, rising by increments of £25 every 
eighteen months to £650 per annum, with free single quarters, 
or an allowance in lieu thereof. First-class passages out and 
home, and liberal leave allowance on full pay. 

Candidates should be between 30 and 45 years of age, possess 
a thorough general and technical education and good organis- 
ing and administrative ability. They must have been trained 
in the Shops of a Railway or Locomotive Builder, and have 


“oe og FOR 


| been engaged in an executive position in the Running De 


ment of a Railway, and be thoroughly experienced in the Office 
Work of a Locomotive Department. 
The selected candidate will be required to pass a strict 
— examination, and to sail for the Colony at an early 
ate 
Applications, giving full particulars of experience, age, 
names and addresses of references, and enclosing copies (not 
be ge of testimonials, to be addressed to Messrs. Shelford 
Son, Consulting Engineers, 354, Great George-street, 
Westminster, 8. W. 
Applications to be marked ‘‘ Locomotive Superintendent.” 
2060 


he Consett Iron Company : 
Limited, will in November next REQUIRE the SER- 
VICES of aSECRETARY and COMMERCIAL MANAGER. 
Applications for the appoiatment, stating age, length; and 
character of experience in like eae salary expected, and 
giving two or more references, to dressed to Messrs. 
COOPER and GOODGER, 27, Grey-street, Newcastle-on- Tyne. 
The envelope to be inscri bed “ Consett Application.”. 1967 








anted, an Engineer to Take 


Charge ot a Drawing-ofSce in connection with an lron 
and Steel Works. In addition to supervising inside work he 
must have had experience in dealing with men and the carry- 
ing out of work in the shops; also a thorough acquaintance 
with all machinery employed about recovery ovens, blast 
furnaces, open-hearth furnaces, and ‘rolling mills, together 
with electric power distribution, and the providing ‘of spares. 
A level-headed man required with considerable practical 
state wages.—Address, 1997, Engineer ers iy 


Norfolk-street, Strand, W.C. 
Required, 


Works Manager. 


energetic man, accustomed to the best ciass modern 
Locomotive Practice ; preference will be given to one who has had 
— of men and who. is conversant. with piecework prices. 
A good salary with bonus, and 3 years’ agreement will be given 
to the right man.—Apply, stating full particulars and salary 
expected, to ROBT. STEPHENSON an CO., Ltd. > Daslingson, 
endorsed “ Works Manager.” 


Vacancies under Public Autho- 


RITIES :—Engineers (Electric,Gas, Water, Tramway, &€. 
Surveyors, Ms pny of Works,&c.— Write, PU BLIC 
APPOINTMENTS ASSOCIATION, 33a, Farringdon- -st. ta 


Wanted, a Drau ughtsman, 
accustomed to Tramcar work.—A: stating age, 


experience, and salary required to W. D. T., at Horneastle's, 1, 


Cheapside, London. 

\ anted, a Good Mechanical 
DRAUGHTSMAN for London Engineering Works ; 

state age, experience, and salary required.—Address, P286, 

Engineer Office, 33, Norfolk- street, Strand,-W.C. P286 


Wanted at Once, Draughtsman 


accustomed to mae deta work. One with electrical 
knowledge preferred. be accurate and neat. Salary £2 
per week.—Reply, giving fal at Kagince as to experience, and 
enclosing ba TT Engineer Office, 33, Norfolk- 
street, Strand, V P281 


W anted, Dy a Firm of Construc- 
TIONAL Engineers, a good DRAUGHTSMAN 
must be quick and accurate, and have had experience in 
Crushing, Elevating, and Conveying Machinery. — Address, 
omnes age, experience, and salz ay ony to 2070, Engineer 
Office, 33, , Norfo ik-street, Strand, 2070 


Wanted, Capable Youn 
DRAUGHTSMAN, with 


thorough knowledge of 
Machine Design; state technical qualifications and shop 
experience; salary’ according to_ability.—Address, 
Engineer Office, 33, Norfolk- street, Strand, W:C. 


anted, Shi Draughtsman in 
ice, capable of designing launches, 


\ Engineer’s City 0’ 


tugs, and light draught river steamers, experien in tender- 
ing preferred.—Reply by letter only to "A. R. BROWN, Billiter- 


square- buildings, K.C, aah : 
A» First - class 


Drughtsman. 
N WANTED.—W-. fe stating Oae, a1 cations, 
and salary required, CAMBRIDGE SC FIC INSTRU: 
MENT COMPANY, ‘Limited, " Cuastetiien. 


[raughtsman Wanted in the 


drawing-office of a large a tagine Bee works in the Mid- 
lands ; state age, previous experience, and salary expec’ 
Address, 2065, Engineer Office, 33, Norfolk- street, a 4 


For continuation of Smail ‘Advertisements see 
pages.I1., IIl., IV., and LXXVI. 
*.* Index to Advertisemenis page LXXY, 
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THE ENGINEER 


JUNE 24, 1904 
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a EES — 


aughteman.—Wanted, Ssini 


ri 

Dd MECH HANICAL DRAUGHTSMAN of cain address fer 
Works in Bombay. One who can take out strains aud stresses, 
aud preferably with general construction experience. —Address, 
P238, E nginee r Office, 33, Norfolk-street, Strand, W.C, P238 


J unior Draughtsman Required 
for London Firm; One having had experience with 
launch, side and stern wheel machinery ; state salary required. 
spihdlaress, 2046, Engineer Office, 33, “Norfolk- street, a 


. . yr ’ 
ngineer (25), Five Years’ Ex- 
PERIENCE in marine ‘ship, three years abroad, WANTS 
BERTH, preferably abroad or at sea-—Address, P265, "Engineer 
Office, 3, Nor! folk- street, Strand, W.c. t "265 


Mechanical Engineer, Well- 


EDUCATED, WANTS situ JATION as ERECTOR or 
to Take Charge of Machinery. Good general knowledge, 
including marine, electrical, and refrigerating. Would go 
abroad ; age 36; Ist class B. of T. cert. —Address, P28}, 


ae 
heer Office, 33, Norfolk- -strect, Strand, W.C. 


Engineering P upil. — Firm 
pernment Contencioee), oy joying 500 hands, have 
VACANCY ; vari lasses of work hg a ee 
op rtunities ; ty ee ddress, 4 Engineer 


ee, 33, Norfolk-street, Strand, W 
prpil —An Oppor tunity Offers 
AD to Oprar a thorough GROUNDING in an 
ENGINEER'S BUSINESS. Premium, returnable as salary, 
£60.—DEXTER and CO., Engineers, High Wycombe. 902" 





JJ unior Draughtsman, with 
mechanics al experience, ANTED IMMEDIATELY in 
a Signal Contractor’s Office in London ; state age, “Ohta, 38 
and salary required. —Address, 2045, puree 0 

Norfolk-street, Strand, W.C._ 


Wanted, a Foreman for a 
class Bridge Shop in the Motherwell district, near 
Glasgow.—Send full particulars and terms to WHEA ATLEY 
KIRK, PRICE and CO., Albert-chambers, pee: ty 
Manchester. 0 


» 7 
oreman for Brass Foundry, 
- EXPERINNCED MEN WANTED for light Gun- -metal, 
Aluminium and Brass work, accustomed to repetition work, 
piecework and moulding machines. — Address, 2000, Engineer 
Office, 33, Norfolk-street,Strand,W.C. 


\ anted at Once, First- class 


ESTIMATING CLERK, merge ie a essen- 
tial, knowledge of gas plants preferred. — age, experience, 
— salary expected, to N. H. R., at ~ niet Sy 61, a. 


Wanted Junior Assistant for 


Estimating in Engineer’s Office; must be able to 
calculate weights from drawings and used to pricing out ; cost 
experience preferred.— Address, 2032, Engineer Office, 33, Nor- 
folk-street, Strand, W.C. 2032 


- = 
Head Clerk Wanted by a Firm 
of manufacturers employing 80 hands ; good accountant, 
able to organise and control the work of the general office ; 
w = of England.—Address, P238, Engineer Office, 3, Norfolk: 
street, Strand, W.C. P238 

















W anted,a Good J obbing Moulder, 


to Take Entire Charge of small Foundry, doing shone 
two tons per week. Must be capable of producing good, sound 
a poms suitable for machining. 





State wages required.— 
Address, 2015, Engineer Office, 33, Norfolk-street, Strand, Ae 


W anted, Fitté¥ ¥ (36 to 40); One 


accustomed to repairing engines, taills, and general 

machir —s. in small Engineer's Shop 40 niles from London. — 

ddress, stating age, reference, and wages ae to 2021, 
Engine or Office. 33, Norfolk-street, Strand, W.C 202: 








W. anted, in London, a First-class 


BL ACKSMITH, accustomed to general forgings and 
dress, stating age, 
Engineer Office, 33, 

P2sl 


Are You Underp aid? The 
Motor Industry is in u 


tee ae of capable DRIVERS, 
MECHANICS, and [MPRO Large wages obtained by 
suitable men. Full instructious (theoretical and practical) in 
the mechanism and driving of ae — can — obtair +d 
from THE MOTOR HOUS N- ROAD, 
LONDON, N.W., who have o aoe Fm works, &c., in 
Great Britain. Alw ays 50 cars for pupils to familiarise them- 
selves with at the works. Pupils are carefuily coached at 
moderate inclusive terms by professors of engineering, and 
certificates granted to proficient pupils are recognised by all 
owners of motor vehicles as well as by the trade.—For full 
particulars, call or write. 2008 


per hour.— 


angle iron work; wages 93d. 
to P2531, 


ae and references, 
Norfolk-street, Strand, W.( w.c. 


ke engagement Wanted at Once 
by Engineer with steam, hydraulic, and motor car 
and van experience.—Ac ddress, 28s, Engineer Office, 35, Nor- 
folk-street, Strand, W.C P288 


[[horoughly y Hard- working Prac- 
NGINEER, M.1.M.E., &., is OPEN to a 
RESPONSIBLE POSITION ; General Engineering, Laecha- 
nical or Civil ; best references ; ; wide experience ; very moderate 
salary for London district. 7 Address, P252, Engineer Ottice, 
33, Norfolk-street, Strand, W. P252 


I['o Manufacturers.—Engineer or 
WORKS ON ey (40) willbe OPEN to TAKE UP 
an ENGAGEMENT in a few weeks; electric transmission, 
hydraulic, pen Le and general engineering experience ; 
a ‘thorough knowledge of all building trades, including design- 
ing, taking off quantities ; control of men twelve years ; good 
references.—Address, P272, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P272 


oung Civil Engineer, Passed 
— oe in Vienna, one year workshop there, 
WANTS SITUATION. Salary required after a month's satis- 
factory employment.—Write, Vv. R., 54, New Oxford- set e 
7 


oung Gentleman just ‘Passed 


cuchaen Civil and Mechanical Course of Engineering at 
Crystal Palace, having Honours Certificate, SEmKS PUsl- 
TION. Excellent draughtsman ; highest references ; nominal 
salary —Addres: ress, P25, Engineer Office, 33, Norfolk- street, 
Strand, W.C eit 














Gentleman who will Invest 
£250 can have a substantial SHARE in a valuable 
INVENTION anda good APPOINTMENT ; security given ; 
salary £150 and percentage of profits.—Address, A., care of 
Housekeeper, Ormond House. Great Trinity- a., London. P257 


A Small Pay ying Investment.— 
ed 


ADVERTISER, sree 10 years as Manufacturers’ 
Agent in London, REQUIR ES £200 for EXTENSION. Sub- 
stantial interest will be paid. First-class aaah —Address, 
285, Engineer Office, 35, Norfolk-street, Strand, W.C. P285 


te . 
Young Gentleman with £4000 
ady for immediate investment eons be GLAD to 
HE: AR “of a BUSINESS or UNDERTAKING where his 
capital could be protitably employed ; no oe tion to a busi- 
hess requiring a smaller amount ; principals only dealt with, 
—Writ te, INV TOR, c.0. Willing’s, 162, Pice adilly, Ww 2062 


[re nfoundry. artner, Rais e 

and practical, WANTED in established ‘eciteies Foundry 
in Manchester, with good connection, capable of exten-ion. 
Would consider amalgam; ation with firm using 10 to 20 tons per 
month. — Address, in confidence, P261, Engineer Office, 33, 
Norfolk-street, Strand. » W.C. P261 


Partnership. —Assoc. M. Inst C.E. 


with large experience in dock and canal works, sewerage 

and water supply, and with good connections, DESIRES 

PARTNERSHIP with well-established firm. Highest refer- 

ences given and required. —— ~Address, P263, Engineer Office, 
P263 








Experienced Draughtsman De- 

SIRES CHARGE of SMALICt OFFICE where oppor- 

tunity offers of assisting in the works management.—Address, 
, Engineer Office, 35, Norfolk-street, Strand, W. Cc. Pw 


unior Draughtsman. — Young | 6 
man (22), with aoeea years’ shop and drawing- cine 
experience, SEEKS EMPLO YMENT ; would accept small 
salary in a good office. — REDFERN, 6, Goodman-street, 
Burton-on-Trent. P277 


_) unior Draughtsman (20) Desires 


ENGAGEMENT. iota experience of Machine Work ; 
understands blue-printing, also some shop experience. Mode: 
rate salary.— Address, P255, Engineer Office, 35, Norfolk-street, 

P2358 


Strand, W.C. 

y 

M« achine Tool Draughtsman (25) 

EEKS POST as DRAUGHTSM AN or ASSISTANT 

to WORKS MANAGER;; 3 years with first-class contiiental 

firm; home or pusced.. Address, P25), Engineer Office, 33, 
Norfolk-street, Strand, P250 


N echanical Ragaater (27) Seeks 


POSITION as DRAUGHISMAN or ASSISTANT 
MANAGER; 11 years’ varied workshop and drawing-office 
Pa eee = Address, P270, Engineer Office, 33, Norfolk-street, 
Strand, W _ P270 











ineering. — F oreman or 

EXAMINER.—SI'l At 10N WANTED as above; 6 

years lining out ; well Any in drawings, setting, and checking 

finished work ; ‘age good goatee oy agape oe 
87 





A? M.1.C.E. (32) Desires Respon- 


SIBLE POSITION shortly ; docks, harbours, piers, 
railways, general civil engineeri: .— Address, P269, Engineer 
Office, 33, eNorfolk-street, Strand, W.C. 


A Mechanical and Electrical 
ENGINEER (A.M.1.C.E., M.I. Mech. E.), with wide 
aud varied experience in the management and control of 
works at home and abroad, = a N to a similar 
ENGAGEMENT; well versed office work, commercial 
routine, charge of ‘staff, and Sermeboxned to the ee a 3 
men ; highest references. Fae gS ye 2053, Engineer Office, 33, 
Norfolk- street, Strand, W.C. 2063 ” 





Engineer Office, 33, Sort ing street, Strand, W.C. 
al 
Seeks 


Foreman Patternmaker 


RE-ENGAGEMENT ; 20 years’ experience in marine, 
hydraulic, and general engineering ; abstainer; good disciplin- 
arian. — Address, P282, Kngineer Office, 33, Norfola-street, 
Strand, W.C. P282 


rl ‘ 

nder Foreman Moulder Seeks 
RE - ENGAGEMENT, or could TAKE FULL 
CHARGE; varied experience in machine, tool, engine, and 
general casting, also modern methods and cupola practice ; 
age 35; habits regular and temperate; govud references; 
character bear full inquiry. ea era P268, Engineer Office, 
33, Norfolk-street, Strand, W 258 | 











ppointment with Civil Engi- 

NEER or Engineers No art emcee by Advertiser, who 

ne us Imd some seven years’ ———— including time at 

college, and would accept seodaen: te salary.—Address, P201, 
Engineer Office, 33, Norfolk-street, Based W.c, 201 


? ~ 
(Jontractor’ s Agent (C.E.) Seeks 
/ ENGAGEMENT; just completing important railway 
contract; large and varied experience with contractors, on 
w aterworks, railways og &ec.; age 45; energetic, good 
references, "ke.— Ad , P266, Engineer Offive, 33, Norfolk- 
street, Strand, P266 


Fikectrical and Mechanical Engi- 
NEER (29) DESIRES ENGAGEMENT, practical and 
theoretical training, ten years’ experience in the erection and 
maintenance of electrical power plant in central stations and 
mines at home and abroz hest testimonials ; accustomed 
to control of men.— “Adres, Pa, Engineer Office, 33, Norfolk- 
street, Strand, W. P217 


Rlectrical Engineering. — Two 
brothers, age 18, orion fee) pops a two years’ course of 
daily instruction in electrica: mechanical engineering = 
the Polytechnic Institute, — mt-street, are anxious 
OBTAIN EMPLOYMENT and thoroughly LEARN the 
BUSINESS of ELECTRICAL ENGINEERS. — Address, 
E. R. 963, Messrs. Deacon’s, Leadenhall-street, E.C. 2057 


A 2 
I dlectricity. .— Young German, Age 
EA 22, educated at university. ANTS SITUATION as 
ELECTRICAL ENGINEER, having already had 5 years’ 
experience ; highest references.—Address, WILLIAM ATEINS 
and CO. , Limited, Reliance Steel Works, Spam nn 














n Engineer, Returning to 

Australia, e willing to SELL ON COMMISsiON OIL 

ENGINES ot other reliable Machinery of good eee 
24 


—MAY, Castle-street, W: oodbriage, Suffolk. 
’ 

Foundry Castings. — A Gentle- 

good London ard country connection is 
DESIROUS of REPRESENTING a fir t-class, up-to-date, and 
competitive FOUNDRY and ENGIN éERING CO. | Can 
introduce i buyers of Leip auu electrical and general 
castings. d or North Midland works preferred. — 
—— 2010, Engineer Office, 33, .orfolk-street, eggs 

010 


(jentleman (Marine Engineer) 
DESIRES POSITION as REPRESENIATIVE to 
Address, P278, Engineer Office, 33, Norfolk- aot 








good firm. 
wet w.c, 


(pshier, 


Ch Stor ed 
DESIRES ENGA\ AGEMs: 
33, Norfolk-street, Strands Wo 


(lek (35) Desires Berth ; | Expe- 


RIENCED in 3, costs, cor svores, 
excellent = _ Address, 
271 





T imekeeper, General 
at tgures, good references, 
re P274, Engineer ee 








works details, office supervision ; 
P271, Engineer Office, 33, Norfolk-street, Strand, W.C. 


rawing-oftice Clerk and Record 


Keeper OPEN for ENGAGEMENT end of July ; able to 
run out Loge do some tracing, &c.; best references. — 
Address, P264, Engineer Office, 33, Norfolk-street, Strand, W.C. 








y _ 
ngineer and Drau ughtsman Re: 
QUIRES POSITION ABROAD, technical experience 
derived from King’s Cc em —— ’p240, Engineer Office, 
33,Norfolk-street Strand. p240 


Engineer, Mechanical (29), Open 


to ENGAGEMENT. Engines, pumps, and steam 
plant; good general knowledge; experienced «draughtsman ; 
Yb le to introduce specialities ~Aadress, P245, Engineer Office, 
33 Norfolk- -street, Strand, W.C P245 


Engineer, Mech. (29), Seeks an 


POINTMENT in General Engineering Works ; long 
first-class shop training, college 2 years, and some works 
management experience with firm doing highest class work ; 
fine draughtsman; excellent references. — Address, Pise, 

ngineer Office, 33, Norfolk- -street, Strand, W.C. P192 








/ngineer (26), Ist Class Hons. 


Sc., 8 yeara wel and D.O., English and American 


experience, some knowledge of electrical ee 
in steam turbines, will be at liberty in August, ands 

POST as MANAGER or ASSISTANT, or similar POSITION 
of TRUST.—Address, 2019, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 2019 





Qe 
[ingineer (32) Requires Re-en- 
GAGEMENT; 5 years’ , Shops, mechanical, and civil 
experience in general work ions, survey 
ing, and supervision; go =) draughtsman ; excellent testi- 
monials ; speciality, waterworks.—Address, P283, Engineer 
Office, 33, Norfolk-street, Strand, W.C. P283 


Nentleman, with Wide Practical 


xperience ok First-class Board of Trade Certificate, 
REQU THES POSITION as ENGINEER “wis Conteal Station 
or Refrigerating Plant. Age 39. Salary required not under 
£300 per annum, or payment by results. Trseery P262, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. Pas 


Manag ger (Works).—Advertiser 


(32) SEEKS BERTH, preferably Machine Tool, High- 
speed Engine, or similar work. Been through good machine 
tool shops. Four years foreman large machine shop (American 
plant); past three years works manager 800 hands. ‘Machine 














Forwarding Clerk, Thoroughly 


experienced, SEEKS ENGAGEMENT, age 32, excellent 
tpotimoniala: well up in railway rates, &c. , accustomed tothe con- 
trol of men and packing michinery for home and abroad.— 
Address, P235, Engineer | ffice, 33, Norfolk-street, Strand, W.C 


T°, Contracting and Consulting 
EERS and Banc tenas. — ESTI- 
MATING CLERK. with 
DESIRES RE-ENGAGE 
or Manager, or AGENT; 
pumping, electric lift, soedite, 
engineers and iler makers.—W. 
Erith, Kent. 


‘Advertiser 31) Seeks Situation 


as TIME or 8 RE KEEPER, or any responsible 
ition ; 13 years’ outside bridge erection with one 
ANTHAM, 3, Benyon-streét, Shrewsbury. "273 


ractical Works and D.V. experience, 

prota or as FACTORY ENGINEER 

veral years with leading firm of 

superheater, and general 

M., 3, St. Martin’s Vale, 
P259 





settled 
firm.—G 


»| Hagineer, Fitter and Turner, 


ANTS apt ; heavy or — work, or ditt 

ood workman; N.S. London district pre- 
Pas Engineer Office, 33, Norfolk-street, 
P256 





of “machinéry. 
ferred. ain 
Strand, W.-C. 


Patternmaker (General or Engine) 
WANTS SIT. in SMALL WORKS; a gest bag ‘drawing 
13 years’ experience and "good r 2 years 
3, ety tet oe 





and setting out ; 
and 10 months last sit. —Address, H. B., 
ton, Manchester. 


3, Norfolk-street, Strand, W.C. 
Partnership ip.—Wanted, a 
etic MAN to JOIN a 


thoroughly practical and ene 
Pnvate Limited ENGINEERING COMPANY in the neigh- 
bourhood of London ; should be able to introduce ca) ital and 
ro aye existing manufactures.—Address, 1673, Engineer 
ttice, 33, Norfolk-street, Strand, Ww c. 1673 


(Jonstructional Steclvotk.- 


SPECIALIST prepares DESIGNS, PLANS, and ESTI- 
s of STEELWORK for Engineers, Con- 
tects. American and continental experi- 
sinphic evidence. 


and Beis 





MATES of all ty 
sultants, and Archit 
ence. Ins tions, Rice bw neetcns, 
Urgent work preety 
address: FARNS ORTH, “Strand, Deroy. 


STRUCTURAL STEELWORK. 


CORRESPONDENCE CLASSES by the MIDLAND ENGI- 
NEERING BUREAU, STRAND, DERBY, the originators of 
the system. Thorough Tuition in BRIDGEWORK ofall types, 
ROOFS of all descriptions, BUILDINGS onthe American anc 
Continental plan, &c. Send for descriptive Booklet tE. _ 1395 





. + . 
Civil E ingineers, 

= amination mrtg inet First place on 
EPARATION by RRESPONDENCE 
~~ = MIDDL ETON, 19, Craven- 
P229 





ssistant 
Admiralty, 
eight occasions. 
or PERSONALLY oor 
street, W.c 


Qtudents and Assoc. M. Inst. C.E. 


EXAMINATIONS.—Up-to-date COACHING for the 
above by correspondence.—Particulars, &c., of 242, Engineer 
Office, 33, Norfolk-street, Strand, W.C. ¥242 

&e. — 


Surveying, Levelling, 
Exceplional “opportunity for ACQUIRING thorough 


hong INSTRU N on Works. — Address, P238, Engineer 
Office, 35, Norfolk-street, Strand, W.C P258 








Wanted, a Steam Jib Trav a 


CRANE, to lift 4-5 tons.—Address, with price aa 
—- 2044, Engineer Office, 33, Norfolk-street, ie 


-9ft. Dia- 


Wx anted, 
‘TER, 8in. face, 7}in. or 7hin. bore, weight about 
50 cwt. ee COCKER BROS., Lud., Sheffield. P239 


Wanted, Good Lancashire Boiler 


28ft long el 7ft. dia, must pass insurance 80 to 100 Ib. 
Beck- 
2033 


ay ly-wheel, 


pressure.—Price and full particulars to DAWSON, 74, 


with-road, Herne Hill, London. 035 
Headstock, 


Wanted, Lathe 


heavy, for experiment with broad massive bed ; meni 
purchase complete lathe if ea Address, P280, Engincer 
Office, 33, Norfolk-street, Strand, W.C. 


- — : 
anted, One or Two 12 H.P. 

or late 14 H.P. single-cylinder Fowler PLOUGHING 
ENGINES, cheap for cash ; condition of fire-box, tubes and 
boiler immaterial. anecd 2031, Engineer Office, leak 


street, Strand, 
104in. Centre 


W anted, One 4 
SUTTING LATHE, with 


SLIDING and SCREW- 

Friction Head and Hollow Spindle; bed 14ft. long ; a very 
powerful and most modern tool for high-speed cutting—Part!- 
culars and eo es to 2018, Engineer Office, 33, Norfolk- 
street, Strand, V 2018 


\ anted to Buy, Dumpy Levels, 


ee igre not necessarily in good condition. 
Address, C ., care Davies and Co., Advertising A) a 


23, Finch-Jane, Cornhill tae isis: oe 
Second - hand 


W anted, Two 

PRIESTMAN GRAB8, capab’e of lifting two tons and 
five tons of small coal; must be in banat working condi- 
tion ; quote full particulars.—Address, 2016, Engineer Office, 
3, Norfolk-street, Strand, W.C. 2016 


Wanted, 6 or 8 H.P. Vertical or 


HORIZONTAL ENGINE by good es. with 
alee cut-off preferred.—BARTON and CO. 














Sudbury, 
2067 


Boilers, Lancashire, for Sale :-— 
Three 30ft. ef “ Will insure 100 Ib, 
Three [tage ” 90 lb, 


roe Soft, by Tf : 90 Ib, 
JOHN STRINGER, Blackburn. ayr 


Bolsover Bros.’, Ltd., Portable 


STEAM AGRICULTURAL MOTOR, 43 H.P., 
9 H.P., £90; extremely compact ; steam raised to 206 Ib, ie 
five minutes ; can be drawn by two men easily ; en, Bae runni 
sot og Contractors to the Admiralty. —Eagiesc) iffe, Co. pu 





For Disposal, Patterns and ‘Tem. 
PLATES of seven sizes Horizontal Gas Engines, 3 to £9 

brake horse- 

oe 


For Hire. 


IN CASE OF BREAKDOWN, &c., OR 
WILL BE SOLD FOR CASH OR EXTENDED PAYMENTs, 


16 LOCOS., 

by noted makers and ready for immediate work :— 
. cyl. 6-wheeled coupled, 

. cyl. ditto 
in. cyl. 
». ark. 
l3in. cyl. 
l2in. cyl. 
loin, cyl. 
7in. cyl. ditto 
7in, cyl. ditto 

Full particulars and terms on application, 

The **Albion Catalogue” of colliery, contractors’, and engi- 
neers’ plant and machinery sent free. The most’ divers fled 
list in the country. 

WARD, 


THOS. W. Tamiren, 
ALBION WORKS, SHEFFIELD. 


wer; modern and_ very 


successful design,— 
Engineer Office, 3, 


Norfolk- Street, Strand, 
2003 





oe 
4-w masiod 2 coupled, 


ditto 
3ft. 8.n. gauge 
2ft. 


2041 


or 
F Pair 2lin. ort side b Ste Ray ENGIN ks, 

30in. hori. tan CONDENSING ENGINE. 

indepenaent, net "CONDENSING PLANT (by Hy. Worth. 
ington and Co.), suitable for 700 1. 
fe. H.P. Compound SEMI- PORTABLE (by Wallis and 
Stevens). 

14 H.P. Marshall PORTABLE ENGINE, 100 Ib. w.p. 

12 H.P. PORTABLE (by Davey Paxn man). 

Power-driven PRESS, ES, No. 8 Taylorand Challen). 

Pair self-contained CROSS-CUT TStt EA RS (by Buckton). 

4and Scwt. PNEUMATIC HAMMERS. 

4 double-geared TURRET and CHASING LATHES (i. y 
Hasse and }. 

Nearly new PARTING-OFF LATHE, take 10in. diam. 

Nearly new BARREL-MAKING PLAN’ 

2 double-ended | PU ~r yas andSHEARING MACHINES 
to punch lin. through 1 

KOLL-TU RNING PL! ANT for Miller's chilled rolls, 

Machinery let out on hire or sold on purchase hire. 

Send for catalogue. Inspection invited. 


THOS. W. WARD LIMITED, 
ALBION WORKS, SHEFFIELD. 
Telegraphic Address: “ Forward, Sheffield.” 


a] 
Ffer Sale :— 
1 3 B.H.P. OIL ENGINE, by Campbell. 
1 Smail ditto ditto, for startin 
1 Set of Three-throw PUMPS (these have been dvi 
10,000 gallons ar — against a head of 300ft.), in first- ote a8 
working order. 
12° EP. oun. PORTABLE DOUBLE-CYLINDER 
ENGINE, by Clayton and Shuttieworth. 
The whole to be sold as it stands and removed by purchaser. 
Can be seen on 5 rere to the Manag! 
RKING WATER COMPANY, 
P193 15, Church-street, Dorking. 


-| ror Sale, Bankrupt Stock of 15 


Small STE AM ENGINES, le H.P. compound ; originally 
built for motor cars, but might be adapted for marine purpores 
a cr ae 1999, Engineer Uffice, 33, Norfolk-street, Strand, 

1999 


Fer Sale, Cheap, Large Quantity 


splendid RELAYABLE SLEEPERS, equal to new; 
also $0 TONS CREOSUTED CROSSING TIMBERS 10-1411 
Apply, MARPLE and GIULOTT, shettield. 18.8 


For Sale, Cheap, Set of T wo 
Caird and Rayners PATENT EVAPORATORS, of large 

c amet complete with all connections, gauges, s, &e. ; nearly 

new.— iCHARD SIZER. Limited, Engineers, Hull. 1864 


2 \ 5 | 

ror Sale, Cross Compound 

ENGINE, 13in. and 20in. by 24in., by Turner of Ipswich ; 
HORIZUNTAL ENGINE, l3in. and "esin., condensing.—A. 
UNDERWOOD, 3, Queen-street, E.C. 1920 


for Sale, Direct- coupled Engine 


and DY NAM O, by Willans and Robinson; Llo volts, 
30) amps., 450 re shunt wound ; new 1895 ; just from work ; 
a bargain. — WIE. LIAMS and SONS, South eee 


Station, London. 
For Sale, Double-ended Punch- 


ING and SHEAR' NG MACHINE, to punch lin. through 
lin. and shear lin., with 24in. gaps, angle iron shears in middie 
to cut 6in. by 6in. .» Stop motion, belt driven, overhead crane, 
&c.; seen nxed in London ; immediate remoyal.—WILLLAMS 
and SONS, South Bermondsey Station, London. 2034 


For Sale, Double Geared Hori- 


ZONTAL BORING MACHINE, planed and T-slotted 
bed 12ft. by 2ft. 6in., three standards with crosa slides, ?ft 6in. 
self-acting feed, three speeds, nearly new.—THOMAS JUHN- 

SON, Engineer, Wigan. 2021 


Fer Sale, Dynamo, by Jackson 


and Co.; 10 volts, 370 ee 570 revs.; fitted with 
tachometer on sliding rail bed ; ew spare armature. — 
WILLIAMS and SONS, South Bermondsey Station, eto 


Fe Sale, Electric Plant, Com- 


PLETE, consisting of two Water- tube Boilers, by 
Hornsby and Son, 150 lo. steam; set 

Engine, *160 B.H.P., by Belliss and Morcom ; Dynamo, 102 > volts, 
900 amps., 450 revs. ; smaller, at 50 B.H.P., 105 volts, amps., 
575 revs.; Feed-water Heater, two Robey Feed Pumps, 
Suivehboerd, and Piping ; together or separa’ The whole 
ee ant equal new ; not done four months’ work.—A. UNDEK- 

OOD, 3, Queen- -street, E.C. 2063 


4101 
































v 4 200 I.H.P. Self-con- 


Ra TAINED HORIZONTAL ENGINE, with outer 
30, Cornhill, E.C. 








aring, spur gear pre ferred.—ENGINE, care Street ones Sig ; 

A Almost New Horizontal 
Tandem Compound CONDENSING ENGINE, 

12in. and 24in. cylinders; Z8in. stroke ; rope fly-wheel, 9ft. Sin. 

diameter, grooved for ten Hin, kopeets 7 tons weight ; horizontal 
air pump and condenser; 1 seg’ eS Ib. — 

A modern up-to-date engine an equal new. ust as 

stopped work. Bargain.—THOMAS. ITCHELL and SONS, 
Limited, Bolton. 1828 


A 1000 LHP. Hick Har- 


GREAVES Trunk Frame Corliss HORIZONTAL 
ENGINE, equal to new; thoroughly up to date; 24ft. < 
4 -wheel ; jet condenser; Barring Kound engine, &e. 

hole an excellent is and will be sold a great ella 
THOMAS MITCHELL and SONS, Limited, Bolton. 1829 


Accumulators for Sale, Consist- 


ING of 55 E.P.S. cells, capable of giving 120amp. sod 
two hours od 64amp. for seven gto. all complete with trays, 











[ool Maker Seeks Engagement, 
well upin modern tools and general high-speed machinery, 
good references. we P236, Engineer uffice, 33, Norfolk- 
Street, Strand, P23: 


Young | Man Seeks Employment 
M ring Wi 
Srtuen ouamaeae ix plan = ref Beery pas aidvone. Pave? 
P246 


ineer Office, 33, Norfolk-street, Strand, W.C. 








ray plates, &c.; in first-class condition; will 

sold at 8 aaorlfios as oe wapply is now being taken from the 

Supply .—Can nspec by making application to SUR- 
OR, Bostall Estate, Abbey Wood. 1867 


Boller Shell Drilling Machine, in 
conditio 


FOR SALE, with three radiating 
carrying 





columns sorte: 6in. extreme centres, and gear for carry 
marine boilers, complete, by Shanks, Johnstone, rept 
CAMPBELLS and HUNT: RLtd., Dolphin Foundry, 


For Sale.—Fine Pair Horizontal 
Fly-wheel A beg gee Bec l6in. steam cyls., 6in. 
double-acting lk pam e, suitable for 300 
to 400ft. head. Hain Cy lil, 8. 
by lift. long. Worthington bg 
6 b ~o4 6in. stroke; 6% by 44 by. mn Vertical 

NSON, Sumner-lane, Barnsley. 


JOHNSO r 
Fe. Sale, High- -class Electric 


GENERATING PLANT.—Two Sets, comprising Ver- 
tical Cross-compound Engines by Galloway, I7in. h.-p. cyl., 
27in. 1.-p. cyl., 3tt. stroke, ok steam jacketed and fitted with 
automatic expansion gear, Korting’s condensers, shunt-wound 
dynamos by Mather and Piatt, 425 volts 590 amps.; five ditto, 
l0in. h.-p. cyl, a l.-p... cyl, 18in.: stroke, s 5 6 ig =i 
dynamos, 50U volts 100 amps.; one ditto, ai. h.-p, cyl, 
20in. L-p. cyl, tote. stroke, shunt-wound dynamo, volts 
120 amps.; all equal to new.—THUOMAS JOHNSON, Prescott- 
street, Wigan. 1621 


or Sale. —New, High-class 
TOOLS, with Machine Cut Gears, as foliows :— 
RADIAL DRILLING MACHINE, ft, an radius, 


SHAPING MACHINE, 12in.’ stroke, 4 ‘ 
PLANING MACHINE, to plane oft. by att, 6in, by 2ft. 6in. 
aft, by 2ft. by 
SELF-ACTING 8.8. and S, LATHE, ‘in. “centre, tt. gap bed. 
” , - in. 
as “ lsin. E 20ft. box end 


TURRET ui Yin. centre, 8ft. 





I, COHEN and “CO. 
239, 240, and 241, BLACKFRIARS ROAD, LONDON, 8. 








oe eering Pupil—A Firm of 


neers 4 4 West of England have a VACANCY 





omen knowledge. ‘Principals only. "hapcen ae 2071, 
Office, 33, Norfolk-street, Strand, W.C 2071 


L.—Address, 1114, Engineer Office, 33, 
Norfotksteeot Rady W.C. ° 114° 





= Hire, Pumps and Weil- 
a GRIN GPO a Sane 3S Pe Gt 
London Bi SE. “Telephone No. 978 Hep. 





For Sale, Punching and d Shearing 


ACHINES, double and stock. — 
HY. gitrus, Mi Tronworks, ~ me oar \ 3 
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— Advertisements not appearing this week, but included in the ‘Subject ber 74 index,” will be ig by reference to the pe or following — with the exception ot those appearing monthly. 
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Davey, Paxman and Co., Ld Dredge aa : oe cea ean Ld =_—— a 1, and Coy {ron Co., La} Price’s Patent Candle Co orale gy La Turton, T., and Vuleanice 
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ham Crank and Iron Co| Pleining and Ferguson, Ld Fusible Plugs : dandyside and Co., Ld Packing, Engine: W., and Sons Steel Structural Work: | Grover and Co., Ld 
forasby R., and Sons, Ld Kal + m and Co 1 Boiler Foon Insur.Co| Hill and Smith Green d Camm, Ld ham Steel Works, La 
Lumbys Limited Priestman ro bd Lysaght, J., Ld Hobdell Way rman La ¥ Socom Morton and Co., La| Watehes ; 
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Yarrow and Co, Lad Blevirieal Conta” Tangyes Limited — » eo Patent Agents: 7, and Gone, Id) Mason Bros. “eon wetter 
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, Sons & Cassell, 


JUST PUBLISHED. 


INDUCTION MOTORS, 
THEIR THEORY 


VONTENTS.—Parr L: 





Telephone No. 746 Avenue. 

she ROYAL DOCKYARD, PORTSMOUTH. 
yard, Portsmouth (to which British wna only 
pets on TUESDAY, » July Sth, 
Eleven o'clock precisely each ‘da 


OF THE ADMIRALTY. 
Messrs. 


42 tons old brass t 


electrical gear, 18 ships’ and boats’ boi! 


steam hoists, cranes, and traveilers, air comp! 

obsolete sine tools, including nine lathes, 19 drilli 
ing, a ing, wheel cutting, reseating, and punching an 
ing mi nes, tw 


By H. R. KEMPE, M. Inst. C.E., M.I.E.E., 
acd moraings of selgy and catalogues Git each) had at. the Principal Technical Other, Engineer-in- Chief's Office, G.P.O., London, with the assistance of Experts, se BK367 
yard, essrs. FUL ORSEY SONS and ) y > ¢ . 3.C. 
CASSEL. Il, Billiter-square, EC. 1983 Lonpon: CROSBY LOCKWOOD AND _ SON, 7, Stationers’ Hall Court, E.C. 


BY ORDER OF THE LORDS COMMISSIONERS 


uller, Horsey, Sons & Cassell 


we re instructed to include in their SALE by AUCTION at 


and following days, at 
ubes, 14 
tons white metal, 9 tous zinc a-hes and bottoms, Stewt, lead 
ashes, nine tons foundry ashes, 590 tons mild scrap steel, 760 
tons scrap iron, 90 tons old wire rope, 69 tons electric cable, 

ers, five fire engines, set of 
boats’ oe, 2 71 Brotherhood's engines, one locomotive, eight 
ressor, numerous 
. screw- 


wo steam bammers, four cordage we ag 
fans, 10: weighbridges and weighing machines, stocks and dies, 


Different Manufacturers — 
Speed 
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otors. 
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Continvovs-Currext Morors.—Introductory—Data for Motor Designi 
Characteristics—Motor Designing —_ Testing—Standardisation of Electric Motors— 
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With 480 Illustrations. 


MOTORS, 


CURRENT MOTORS: 
AND GONSTRUCTION. 


12s, 6d. net. 
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Hxamples of Motor Designs by 
P. Motor — Variable 
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1 Wr &c., in conf the Act, a Special . 
Albert-cham! ite >the, 
Telephones 


Telegrams : “ hameviseie: ‘odin he 
Engineering Fostasssbivam 
S of TN 


OPEN to ADMIT 57s 


7 








or desirous of NG OUTRIGH L 
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sperms ¥ to acquire at auction prices an pechine &e, 

he may di Te the modern medium-size FR DENGE 
NEERING WORKS, suited for Motor Car or Bene Engh 
neering at Willesden Junction. 


Wheatley Kirk, Price and (Qo, 


pegs MR to SELL by PUBLIC AUCTION, in 
One Lot, the Freebold, Modern, and Substantially-erocted 
Works, Known as HYTHE WORKS, situate in Hythe-road, 
Willesden Junction, London, N.W 





PRELIMINARY 


Fuller, Horsey, 


have been instructed 
Admiralty toOF FER for SALE by AUCTION 
Dockyard, Portsmouth ¢ 


ANNOUNCEMENT. 


Messrs. 


which British subjects only will 


admittea) on TUESDAY, July Sth, at Eleven o'clock precisely, FOR CIVIL AND M 
OBSOLETE WAR VESSELS, ’ 
including oe : By Sir GUILFORD L. 
The dell ship Cl ae <smommined President of the Institution of Civil Engineers, M. 
Coaling craft bi se 
wih Three se ene cutters and six torpedo boats. 


re — 


0 1 
Sons & Cassell 
the Lords Commissioners of the 
, at his Majesty’ 8 


. oe will be dur re! announced.— Messrs, 
RSEY, SONS and CAS) ELL, ll, Billiter- re. 





NOW READY. Price 6s. 


850 pp., 
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a aor and Cycle aoe, Engineers, and Others. 


uller, Horsey, | 
{in onnuiitnies with Mr. C 

ELL by AUCTION, in Lo 
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ENGINEERS’ MAC 
preg bag 48 — 


a aoe ESDA 
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surf: 
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Sons & Cassell 
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acing, screw-cutting, capstan, and. other 
rtical 


nes, a four-spindle’ Recmeutes 
ditto, two hub-drilling aicto, 10 milling and profiling machines, 
shaping and slotting machines, five emery grinders, circular 
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ee fifth Edition, revised and enlarged. 
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A POCKET-BOOK OF 
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With an ELECTRIC: AL SU }PPLEMENT by WALTER H. MOLESWORTH, 


Formerly Electrical Engineer to the General Electric and Oerlikon C Pein and to the Government of India. 
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The land has a frontage to the main road of 100ft., nd an 
area or 2935 square yards or th The buildings, which 
are modern substantial brick erections, “ootupriee main ma “hing 
shop, 100ft. by 55ft., including paint stores and Hey under 
one roof ; erecting and small machine shop oe y 28ft. ; brass 
finishing, ft by ite and pee nag shop, 34ft. b can sto reyes 
smithy, S3ft ne rooms, gas-makin, ee and other 
erections ; ata capital welling house and offices, suitable for 
foreman or manager, and large yard. Included in the works ig 
the admirable motive power, ee of 544 BHP. and 27 
B.H.P. gas engines, with Daniels fuel gas producing plant, two 
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able for almost any cless of trade. The works are admirab) 

drained and lighted, end form a convenient up-to-date s1 ial 


manufactory.—Plan, particulars, and conditions of sale may be 
had on application to the Solicitors, Messrs. very and 
Stevens, 6, Fen-court, Fenchurch~ -street, E.C. ; or thé Auc- 


tioneers, WHEATLEY KIRK, PRICE, and CO., 46, Wat- 
ling- street, E.C. 204 9 


Immediately after offering the above property, viz., at 10 % 
for 11 o'clock prompt on TUESDAY and WEDN ESDA\ 
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Containing the following. “papers, 
cussions thereon : —* 
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‘Transatlantic Engineering Schools and 
Transatlantic Engineering Schools and Engi- 


IN PREPARATION, 
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gs ALL COUNTRIES, 


By W. LLOYD Mee el F.R.G.S., Assoc. 
tue Chartered Institute of Patent Agenta. 


from Patent Laws of 


Assoc. Inat. C.E., Fellow of 


July Sth and 6th, 
Kirk, Price and Co. 


W heatley 
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piecemeal, in lots, An ag the premises, the ENTIRE CON. 
TENTS of the Hyt Engineering Works, La road, 
Willesden Junction, N.W. The catalogue will include 
numerous milling, drilling, shaping, emery grinding, screwing 
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boring, chasing, screw-cutt: ng and other lathes, (Note —The 
shearing ms wheel-cutting, gear-testing, and centreing | neering,” by R. Mullineux Walmsley, D.Sc, Member. “The | London : F. WISE-HOWORTH, 4, Lincoln’s-inn-. W.C. | machine weaians sores by noted American makers) Contents 
memes, tube er, five screw four polishing oe Speets of ee ey as Affecting | 1 Pe eee | of jms A pay hearthe, rome sae, 3 bs fs. ee oid 
i id polisher, two grindston circular “in ploye : » Member. “Th latin, n uffing, pattern-m: 4#8-finishin, 
he d cam, pantie et th ee ar — Electrification ‘Problem and its Probable Cost for England and Books, Scarce and Out of Print, shops © cette: “power iestallation, including 10 H.P. motors 
plating plant plant with dynamo, three smiths? forges, two brasing Vales,” by F Bennett, Member. Bi aa on Eddy on Iron, Steel, and Metallurgy, Engines and Boilers, P. ditto, boosters, rheostats, cables, arc lamps ; storage 
American blower, blast fan, 50 vices, four surface | Currents” (Newcastle 1 Section), by M. Thornton, | Chemistry, Architecture, Buildin a Ballways, Electricity battery of 30 cells, 27 plates each; contents of o' stores, 
plates, two anvils, benches, and fittings; two 12 N.H.P. gas | D.Sc., Member. “ Three-phase Working” with Special Refer- Mining, Fities, Calculators Wante. | loose tools, and other effects.—On view day preceding and 
engines, shafting, pulleys and belting, office furniture, &c. ; — ad to the Dublin System” (Dublin Local Section), by 00,000 BOOKS tor SA and WANTED.— mornings of sale. Cats aloguee ES on, applions ion to the Anc- 
also the Stock and Stores, consisting of eight finished cycles, jate Member. “The Steam Turbine ” (M: aheeet BAKER'S, Boo Booksalle John Bright-street, Bi Bx77 | tioneers, WHEATLEY KIKK, and €O., 46, Watling- 
two 24 H.P. petrol motors, quantity of steel tubing, la ° Local “Section), by Wm. Chilton. “The Education of an street, London, RC. » or Abiveeameee Manchester. Tele- 
assortarens ‘of cycle frames, rims, and fittings, 14 portable | Electrical Eo aot " (Glasgow Local Section), by Prof. F. G. ROBERT | BOBY, srame—" *Indices, London.” “Indicator, Manchester.” Tele- 
vapour baths, and other effects.—May be viewed by caice: Baily, M A., Member phones—S077 Bank, London. 3218 Central Manchester. 2049* 
Publish ed by Messrs. E. and F. N. SPON, Limited, _ 
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Char) Whiteley, Ea 2” quote -street, Cheapside, 
orot Me Messrs. FULLER, HORSEY, SONS and C 


uare, EC 
Note. te.—The 1 Lease of the Premises is for Sale swears 


E.c.; 


ELL, 11, 


125, Strand, W % £052 


RY 8ST. EDMUNDS, SUFFOLK. 





and <A. Musker, 


LIVERPOOL. 
HYDRAULIC AND ELECTRIC MACHINERY. 





ee? Switches 
ATER SRAne SAuKA, 


PIPES, B Te 
pena FOUNDRY and ENGIN 
m Office: 10, Bush-lane, Cannon 


and Crossings. 


NEERING 00. 
wrest RO. bop} mais axl58 


Ltd., 








of all types and sizes. 
GEORGE RUSSELL anv CO. LTD., 





Bone Grinding. — The 
ae tee Devil 

ee kept’ in stock’ THE HARDY PA‘ 
ANY, Limited, Sheffield, England. 


Best 


, which ds to 

itegrator, w! grin 

T PICK COM 
(Spl) 3x23 


Motherwell, near Glasgow. _(Sph nxl79 





team 
EXCAVATORS, CONCRETE MIXERS, ST 
H AND WIN 





Byrne's Patent Friction Clutch. 


See Advertisement, last week, page 43. 


GIMSON anp CO., LEICESTER, Lumrep, 
VULCAN STREET, LEICESTER. 








AIRD’S PATENT 


DOUBLY SECURE FLANGED TUBES 


HIGH-CLASS 


BOILER TUBES. 
LARGE SIZE LAP-WELDED TUBES, 
PLAIN OR GALVANISED. 
GAS, STEAM, WATER TUBES & FITTINGS 


TUBULAR SEWER VENTILATING 


STANDARDS, &c. &c. 


JOSEPH AIRD. 
GREAT BRIDGE, 


STAFFORDSHIRE. 


Loxpos: 46, QUEEN VICTORIA STREET. 
(Geo e Wailes ray Co, Engi- 
N.W., are in in pout dition to ONDERTATE’ 258,” Hors 

of REPAI the MANUF ACTORE SPECIAL 
MACHINERT “+3 customers’ own designs. 
Gearing supplied - Bx 176 
Plank Locomotives, 4 or 6 Wheels 
fine engines. — to R. and W. ro escie 
tod Go Cited, Roeper Nevoartioon tyae (Spud 

HARPER'S LIST. 


PAGES XIV.—XvV. 
THREE WEEKS AGO. 


THE EDWARDS 


PATENT AIR PUMP. 


For Illustrations see June 17th (page 68). (Spl) ax98 
Sand 6, CROWN COURT, OLD BROAD STREET, E.C. 


YARROW’S 
WATER-TUBE BOILERS. 


€BE ILLUSTRATED ADVERT|ISEMENT APPEARING 
THIRD ISSUE OF EACH MONTH. 











7 all ki 

















Bx Y740 


TUBES & FITTINGS 


nae als? 





WI DLASSES. 
JOHN H. WILSON AND CO., Limited, San 
See Illustrated Adverti 2 ask weeks wane 


oe ust Yet Aterteoet —_="_/ COMBE BARBOUR LD. 
or ad m , > 
(ran oe Pe an HAND, BELFAST, 


and Electric Cranes, | 





LOCOMOTIVES. 
[ihe Hunslet En 


LEED 
Tel. Adi rs 6, Leeds. Tel 
See fitted divetioment last an 
LAUNCA 


A. B. COLLIS, LTD., escixtens, 


of Quay Side Works, Bitterne Park, Southampton, 
PREPARED to CONTRACT for the BUILDING of STE ‘AM 


» hone No. ma 
next week. 





AND PETROL OR PETROLEUM MACHINERY OR 
LAUNCHES, complete in wood or steel, fur all classes of 
service, BK 8S 





DIAMOND DRILLS, 
PROSPECTING TOOLS. 


SCHRAM, HARKER and CO., (Spl)sxl72 
CANNON STREET HOUSE, LONDON, E.C. 


STEEL axp FORGINGS ROUGH oR 


IRON. FINISHED. 
CRANK AND OTHER 


« 





HOLLOW o7 
INCE FORGE ©CO., LTD., WIGAN & 
BLAKE’S SELF-ACTING 


RAMS AND HYDRAMS 


For Ratsina WATER. 
SEND FOR CATALOGUE No. 16. 


J. BLAKE, LTD., ENGINEERS, 
ACCRINGTON, LANCS. px38l 


PE CKETTS’ simeresas | -_ Material 


Highest Quality. 
Built to - a 


specittations or gangs. LOCOMOTIVES. 


PECKETT & 80 SONS, Atlas Locomotive Works, 
BRISTOL. (Spl) wx9 











HIGH-LIFT 


TURBINE PUMPS 


Protected by H.M. Letters Patent. 





Any Capacity. 
Lirrs uP To 1650rT, 


UNPRECEDENTED EFFICIENCY UP TO 
80 PER CENT. 


MATHER & PLATT, Lrp., 


e Co., Ltd., 


|CORLISS ENGINES 


372 
| Loxpow Orrice: 52, LIME STREET, E.C. 


ROLLER BEARINGS FOR | 
SHAFTING. 


A NEW ENTERPRISE—TO MEET A WANT. 
Efficient durable English-made Roller Bearings at same price 
| as ordinary Plummer Blocks. Save 50 per cent. of power—no 
| increase in first cost. 
ABSOLUTELY THE BEST BEARING IN THE MARKET. 

Send for full particulars— 
EMPIRE ROLLER BEARINGS CO., 
street, __ street, Westminster, S. W.. 





Ltd., 15, Victoria- 
and King’s Lynn. _BK18B2 


ROCK DRILLS MINING TOOLS, & 
DRILL STEEL, 


THE HARDY PATENT PICK CO., LID., 
SHEFFIELD, ENGLAND. 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST. 








Ee ___W_F BAXTER. LTD... L.REDA 
“ Detect, London.” , 4928 Holborn. 
Telegs. {« Value, Nottingham.” Phones. 107 Nottingham. 


HUNT, SONS AND BRIGHT, 


ENGINEERING VALUERS 
AND 
SURVEYORS, 
873, Birkbeck Bank Chambers, London, W.C., 


AND 
48/50, London Road, Nottingham. 
VALUATIONS OF ENGINEERING PLANT. 
BUSINESSES BOUGHT AND SOLD. 
PARTNERSHIPS ARRANGED. 
ARBITRATIONS CONDUCTED 


__ BK3o4 


r. John Price, M.I. Mech. E. 
‘na bps potty so of RAILS. oval and wlgrapaie rolling stock J foe 
PRICE, Workington. & Cr. an 


W. H. SEVERN, “AME, MALILE. 
CONSULTING AND iwsrzoraa ENGINEER AND 
CONTRACTOR'S P’ ANT boeimotives, Cranes, Porta! 
rs Machine Tools, Mortar ie &c., always on hand 


VALS Az Ops for all EPORTS made me ag 
aye of all classes of eK 
AGENT for CHARLES D. PH IPS of Ne New: 











Satrorp Irnonworxzs, MancaEsrer. 


ead Ola 
am a 
NDON. &. 











POPLAR, LONDON, 








THE THORNYCROFT STEAM WAGON CO.; LTD. 


BK386 
PETROL PLEASURE CARS 


HOMEFIELD DEPOT, CHISWICK, LUNDON, 
STEAM AND PETROL MOTOR WAGONS. 


PATENT SCREENING MACHINERY 





Yo Engineers, 


cheap, or would LET 
RIGHTS of SWIM 


&c.—For Sale, 


OUT on at ghee PATENT 


MING APPARATUS, fe No. 16,858; this 
would be great scauusiticn to pushin, ng. ; what offers ; bona 
fide reason for sale. Arey y, PATE TEE, care of — a. 


King-street, Norwich. 


A gents on Commission Basis in 
pre towns REQUIRED by FIRM MANUFAC- 

TURING HEATING SPECIALITIES.—Apply to Box 2195, 

Judds, 5, Queen Victoria-street, E.C. 2068 








(Jommission Agents, Com| etent, 
calling on power mag WANTED; an and well- 
known firm for mechanical accessories to constant demand ; 
state qualifications and class of connection.—Box 500, Adver- 
tising Offices, 66, Ludgate-hill, London. 2030 


Well established Lancashire 


Engineering and Mill-furnishing Firm PREPARED tu 
ACCEPT SOLE DISTRICT AGENCY for SOUND ENGI- 
NEERING sPECIALITY.—Address, E. M., W. H. Smith and 
Son, Advertising Agents, Manchester P249 
_ 


[tish Contracts.—Engineers’ 

—_ of epey fom description, and modern FITTING 
—_. Firms executing ae b Ireland. 
mn pt: ed and best t 


rade terms—TUC K, Lower 
Abbey-street, Dublin. Sole Makers of Tuck’s Patent Backing. 
Levee 


est Register of Factory 
=. (Waterside and Indeed > heres, 
Building be LET LD, in 
Koeln, had free. st LEO LD FARMER and SONS, 
Auctioneers in Waterside 46, 
Gresham-street, E.C., and Kilburn. 7 
He Smith, ioke, 
ENGINEER on d IRON TR a tanin UER and 
Parthershibe a on hand and wanted. 


NEWMAN, HENDER & 0;LD. 

















ar. STROUD, GLOB. 
Makers ot 'E CLASS and WATER fapayes. 
COCKS AND VALVES OF 'Y DESCRIPTION, 
Speciality PACKED Socks and FIT had bd 
Ae &e., to Admiralty requirements. 





CARTOONS axp DIAGRAMS 
owt. J. k and Hammond 


(Retablished in Westminster, 1860}, Bx375 
Sican Launches, &c.—The Davis 





TLL STRART, WAKTMLNSTER. 
Adan Sanoous. ys Ne. 661 Victoria, 
ENGINEERING and LAUNCH BUR DS co., ied. 
rks, Abingdon, 

NG of Hi LA NCHES, TUGS, STERN 
an + , &c., in Steel or Iron. Makers of ag grt 

je, and com condensing engines, 

waive boilers. Rovers! Launches, Machinery, &c., . a 


VALUATIONS. 


W cod and Newland, 
42, SPRING GARDENS, MANCHESTER. 
VALUERS and AUCTIONEERS to Enginecring and a 


Partnerships and Transfer of Businesses negotiated. 











entries of over 3000 lots of 


(['he Tool and py tom pee 


contains 
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